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INCIDENT INVESTIGATION REPORT 

-A.OC-. oq 2..1-
c..c~~..-. 

This form meets the intent of the OSHA 101 
• = Press F1 To Activate On-Line Help 

GENERAL INFORMATION 

2. Business Segment: 
Supply and Transportation 

Name of Facility/Business Unit: 
Portland Terminal 

6. Division: Pipelines/Terminals 

•7. Work Area Affected 1: Tank Farm 
Work Area Affected 2: #2 

*10. Probability of Recurrence: Seldom 
(If no corrective action taken) 

'Cost Center 
0608 

'Sequence No. 
1207 

Date/Time Investigation Began: 02/22/97 s:oo PM 

1. Incident Type: [81 Accident (Costs) 0 Near Miss (No Costs) 
3. Facility/Business Unit Location (Street, City, 4. Date of Incident: 2/22/97 

State, Zip Code): 

5628 N.W. Doane Ave. Shift: Evenings 

Portland, OR 97210 Time of Incident: 1666 'HRS 
Incident Location if Different from Above 
(Street, City, State, Zip Code): Weather/Natural Occurrences: Clear 
Same 

6. Department 1: Bulk Handling 
Department 2: 

8. Classification of Incident: 'Environmental *9. Actual Loss Severity: 
Comments: Spill Major 
If Fatality, Enter Date of Death: Potential Loss Severity: 

Major I • 1 1. Service Station No.: 181 N/A I 1 2. Incident on Company Property: YES 
Vehicle No.: 

PERSONNEL DATA (Person Involved) 0 N/A If N/A, proceed to Step No. 26 

involved 

'0 Check if mora than one person 

13. Last Name: Morrison 14. Address (Street, City, State, Zip Code): 16. Home Phone: 

First Name: /Dexter ., 2223 SE 1 86th Ave Business Phone: 

Middle Initial: M Portland, Or 97233 Social Security #: 

16. Classification of Individual: Company Employee 17. Age Group: 18. Length of Service: 19. Gender: 
Position: Head Operator 40-49 >20 years Male 
Describe Other: Actual Age: 42 Actual Service: 20 
Length of Time in Present Position: 20 

20. Contractor Company Name: 21. Contractor Address (Street, City, State, Zip Code): 22. Business Phone: 
N/A 

23. Contractor's Supervisor Name: 24. Unocal Contact: 25. Contact Phone: 

WITNESS DATA ~ N/A If N/A, proceed to Step No. 29 '0 Check if more than one witness 

26. Last Name: • 27. Address (Street, City, State, Zip Code): 28. Home Phone: 

First Name: Business Phone: 

Middle Initial: 

THIRD PARTY DATA [8J N/A 11 N/A, proceed to Step No. 32 '[8J Check if more than one third par,ty 

29. Last Name: • 30. Address (Street, City, State, Zip Code): 31. Home Phone: 

First Name: Business Phone: 

Middle Initial: Comments: . 
32. Vehicle Make: 'N/A 1*33. Vehicle License No.: 

I 
34. Insurance Co. Name: 

Vehicle Type: Driver License No.: Policy No.: 

INJURY/ILLNESS DATA ~ N/A 0 INJURY 0 ILLNESS If N/A, proceed to Step No. 47 

*35. Injury/Illness Class.: 136. Type of Injury: • 137. Type of Illness: 

Describe Multiple/Other: Describe Multiple/Other:. 

38. Type of Contact: *39. Contact With: 

40. Activity Being Performed: •4 1. Primary Body Part: 

Secondary Body Pert: 

42. Describe Multiple/Other: 

43. Hospital/Clinic Name: ·o N/A 44. Hospital/Clinic Address (City, State): 

45. Hospital/Clinic Telephone: *46. Treating Physician's Name and Address: 
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FACTUAL INFORMATION (D "b f II h escn e UIY OW t h "d e lnCI ent h appene d) 
47. •see Attachment A. 

•48. Phase of Operation: Tranferrlng Product 

LOSS TO PROPERTY OR ENVIRONMENT D N/A If N/A, proceed to Step No. 57 

49. Type of Property: Other l50. Type of Loss: 'Product Loss l 51. Property Owner: Company 

Describe Other: Gasoline Describe Other: 

62. Vehicle Make: 'N/A ,.53. Vehicle License No.: 54. Material Involved: • Petroleum Liquids 

Vehicle Type: Driver License No.: Describe: High Performance Gasoline 

65. Type of Environmental Incident: Spill/Release 56. Containment: •on-Site 

Environmental Media: Soil Quantity: • 1 1,600 gsa Ilona GALS 

REGULATORY AGENCY DATA (81 N/A If N/A proceed to Step No 60 . 
67. Name of Law Enforcement/Regulatory 0 N/A 58. Notice of Non-Compliance (NONCI 59. NONC Issued for: lli!l N/A 

Agencies Reported to: See attached "B" Issued: 'NO 

Issuing Agencies: None at this time 

CAUSAL ANALYSIS 
•so. Immediate Cause Related to Acts: Securing 
•&1. Immediate Cause Related to Conditions: Other 
62. Narrative of Immediate Causes: 

'Immediate Cause related to conditions: None 
Mr. Morrison failed to properly monitor the transfer of product and he failed to atop the transfer prior to reaching the safe fill limit or 

releasing product from the tank. 

•&3. Basic Cause Related to Personal Factors: Judgement 
•&4. Basic Cause Related to Job Factors: 
66. Narrative of Basic Causes: 

• Basic Cause Related to Job Factors: Inadequate Work Planning_ 
As Indicated in Attachment A, Mr Morrison was made aware of the ongoing product transfer by the proceeding operator on duty. Mr. 

Morrioan noted during the post Incident interview that he forgot about the transfer. At the start of his shift he began an unrelated and 
unnecessary task which led to his distraction. 

66. Additional Observations: 
'The tank Involved In the overfill has no redundant high level alarm. Although this was not a contributing factor to the overfill, Installation of 

the alarm may provide an additonal warning for the operator. 

67. Equipment/Machine/Tool: Tankage 
Describe Other: 

COSTS Actual/Estimate: Estimate Provide costs for the incident 

ACTION PLAN TO PREVENT RECURRENCE 0 N/A Provide description of what is to be dons Uist each item 
separately) 

77. Action Item: Employee terminated 

Tentative Completion Date: 2/28/97 .1 Responsible Person: Schnieders/Sharman 
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78. Action Item: Review Procedures for Tank transfers with terminal operators 

Tentative Completion Date: 3/20/97 

79. Action Item: Review need for high level redundant alarms on taniks 

Tentative Completion Date: 6/1/97 

80. Action Item: 

Tentative Completion Date: 

81. Action Item: 

Tentativa Completion Date: 

82. Action Item: 

Tentative Completion Date: 

83. Category of Corrective Action Items: • Other 

Describe Other: Discipline, motivation, procedural policy review 

Form Completed by: All signatures ar~ required 

84. Print Immediate Supervisor's Nama: J. W. SHERMAN 

Title: SUPERVISOR OF OPERATIONS 

Telephone Number: 2481538 

Date: 3/31/97 

Immediate Supervisor's Signature: 

85. Print Superintendent's/Manager's Name: P. L. SCHNIEDERS 

_I Responsible Person: John Sherman 

I Responsible Person: Dennis Coey 

I Responsible Person: 

I Responsible Person: 

I Responsible Person: 

Title: MANAGER, NORTHWEST TERMINALS te:L~~ 
Telephone Number: 6032481530 

Date: 3/31/97 

Superintendent's/Manager's Signature: 

NOTE: Th9 following pag9 contains an ar9a for diagraming th9 incid9nt, if app/icab/9. Print this documBnt to obtain a copv of th9 form. Do not 
att9mpt to comp19t9 th9 diagram whi/9 using th9 comput9r program. 

1·1L 15 (REVISED 7/1/961 
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Attachment "A" 
Report 1207 
2-22-97 

OVERVIEW 

On Saturday, February 22, 1997 terminal operator Dexter Morrison was 
transferring 92 octane gasoline in Tank Farm #2 from Tank 3408 to Tank 
3411. At 1555 hours he was advised by a truck driver that a Unocal 
storage tank was overfilling. Mr. Morrison responded to the tank farm to 
investigate. He found product spilling from the vents on Tank 3411. 'He 
stopped the transfer pump and closed the base valve on Tank 3408. He 
then went to the terminal control room and began requesting assistance and 
notifying the emergency response team. At 1610 Mr. Morrison made 
contact with the Portland Fire Bureau and remained with them until relieved 
as incident commander at 1635. Approximately 11,670 gallons were 
released. 

SEQUENCE OF EVENTS 

Head Operator Ralph Sandercock was working during the day shift (0650 to 
1450 hours) on February 22. Following Mr. Sandercock on the swing shift 
and working as a Head Operator was Dexter Morrison. At 1400 hours Mr. 
Sandercock began a review of his ongoing activities and the scheduled 
activities on the swing shift in preparation of a shift change conference with 
Mr. Morrison. At this time he noted that a 92 octane receipt on the Olympic 
Pipeline was scheduled at 2119 hours to be delivered into Tank 3408. 
Based on the size of the tender, Mr. Sandercock determined that there 
would be a containment problem and began to transfer product from 3408 
to Tank 3411. The transfer started at 1415 hours. The transfer rate was 
approximately 1300 barrels/hour. 

At 1445 Mr. Morrison arrived at the terminal and the shift change 
conference was held. At 1450 Mr. Morrison assumed Head Operator 
responsibilities. Mr. Sandercock left the terminal at 1500 hours. 

At approximately 1555 hours Mr. Morrison received a call from a driver at 
the refined products load rack that a tank was overfilling. He went to Tank 
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Farm 2 where the transfer was taking place and found product flowing from 
the vents on Tank 3411. He then turned off the product transfer pump and 
closed the base valve on Tank 3408. Mr. Morrison returned to the terminal 
control room and began internal notification procedure. The Portland' Fire 
Bureau was notified of the spill at 1558 hours. They arrived on scene at 
1604. Mr. Morrison met with the fire department at 1610 hours and 
remained with them until terminal management arrived at 1635 hours. 

During the response terminal personnel worked closely with the Fire Bureau 
to maintain a foam blanket to eliminate vapors while cleaning up free 
standing product. The Coast Guard responded, determined that no product 
had entered the Willamette River, that the product was contained on site 
and they left the scene with no further concerns. The Oregon Department 
of Environmental Quality (DEO) was notified and did not respond to the 
scene but stated that they were satisfied with the facility response. They 
visited the scene the following Monday 1 February 24. 

The emergency response ended at 0400 hours on Sunday, February 23. At 
0700 on February 23 the cleanup phase of the operation began. Terminal 
technical, HES and operational personnel began working with a local 
contractor assessing soil conditions and defining the extent of the release. 

The Portland Fire Bureau public information officer worked with Unocal 
representatives at the scene to develop facts related to the release. Several 
members of the media arrived at the scene, but were prevented by the 
Portland Police Bureau from getting close to the scene and therefore could 
not obtain video of the incident. The media was provided facts related to 
the incident when they arrived along with periodic updates regarding the 
response. Karen Rodgers, Manager of Public Affairs, was notified and public 
relations concerns were addressed with her. 
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76 PRODUCTS - PORTLAND TERMINAL 
EMERGENCY CALL-OUT LIST 

~:'·:·;·":}: ·:Recl1eck\: .• ••• 'Regulatory· Notification·s"' · · ·::::·<·•· ···•· ;. 2_·}· .:>•.:;•=>•.:::.":.·.-_·:·11 .•·· ~·· .. · .. ·::•· ....... , ........... ,... :•.:: 

1-J 0 71 .... .' . .- ~ ' Clean Rivers Cooperative TELE: (503) 220-2040 I-..-
i I .. : .• 1 FAX: ( 503) 295-3660 

Nd17~;e D National Response Center (NRC) (800) 424-8802 . 
170~ TELE: /)·.?~/.' /VI/It 'j / 

-:7.7772 7 
i-JOT7.C.P {j Oregon Department of Emergency 
1 7CJO )Jw:, Management (800) 452-0311 

""' I 

l~t . ..ol;t I TELE: 
? 7, r' J/r' C'··· ··~·· 
tJo.,i r:: •. ~·· L· Washington Emergency Management (800) 258-5990 
I' !'6'. Division TELE: (360) 438-7395 

,., /J J.' 7. r.,j 

~A~; .~ FAX: 
/lfOr/rl Ef) Washington State - Department of Ecology (360) 407-6300 
Ill" 1 7 · ?o TELE: 
()/t.-f,. ,.,. , .. ,~ 

-
1.1 TOt frfl' tJ • '1 $" 

l'r:·.:;: /1/~:.,, 
USCG Marine Safety Office - Portland (503) 240-9300 

NOT,f'~"'J EPA - Region 10 Spill Response (206) 553-1263 
;vr Washington OPS (360) 753-9437 

/7."2-(, Oregon OPS (503) 378-6377 
RCRAICERCLA Hotline (BOO) 424-9346 · 

.. ::::.-·.,·:·:Rer~t~hce:(·.:.·.·< ·················· .....•.... ···: .. ::.: • ...•..••..• ·.•.:.·· ... i• ··• ....... :: ·r ·•······· ·>=<· 
...... ······· Portland Terminal .1552'8 N.\.V ... o·~~~~·A.~~:<_.,._ .. T~l~: .. (5()3)'~4~~76oo···.···· :r· 

Portland, OR 97210 FAX: (503) 248-1522 
Boiler Rm FAX: ( 503) 248-1519 

PORTLAND TERMINAL - EMERGENCY CALL OUT LIST . ""*~ .... .... 
7f~-?k(-l?. l/q 1 ('A,,.,~() ~·Pf"f tlh rtr--f't 0 
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TANK 3411 SPILL RESPONSE 
PORTLAND TERMINAL 

PAGE 20F2 

Item Material labor 
No. Quanti tv &. Item Cost Cost Total 

1.0 Expense 

1.1 Immediate Spill Response 
1.1.1 Secure Site (2/22) $2,000 $3,000 
1.1.2 lniHal Subsurface lnv. (2/23) $3,000 $5,000 
1.1.3 Cont. Response and (2/24 • 2/28) $3,000 $12.000 
1.1.4 Waste Disposal $4.000 
1.1.5 Foam Replacement $7.000 
1.1.6 Lab TesHng Fees $1.000 
1.1.7 Misc. .s2..QOQ .llOOO 

Subtotal $22.000 $21.000 

1.2 Recovery Wells 
1.2.1 Drill &. Install 3 Wells $2.000 $3.000 
1.2.2 Recovery Pumps (3) $22.000 $2,000 
1.2.3 Recovery Piping $1.000 $3.000 
1.2.4 lab Testing $5.000 
1.2.5 Technical Oversight .llOOO .s.o.wl 

Sub-Total $31.000 $14,000 

1.3 Groundwater Treatment System 
1.3.1 Oil/Water Separator $9.000 $3,000 
1.3.2 Product Recovery Tank $2,000 $1.000 
1.3.3 Transfer Pumps (2) $2.000 $3,000 
1.3.4 Carbon Filter Units (2) $12.000 $1,000 
1.3.5 Power & Controls $3,000 $8,000 
1.3.6 Spill Containment $4,000 $5.000 
1.3.6 Contractor Operation .s2..QOQ aooo 

Sub-Total $23.000 $25.000 

1.4 Engineering & Inspection 
1.4.1 Design Engineering $5,000 
1.4.2 PermUting $1,000 
1.4.3 DEO Reimbursement $10,000 
1.4.4 Inspection/Start-up B.!lDil 

Sub-Total $0 $25,000 

1.5 Contingency 
20% $15,200 $17,000 

Totall.O Capital $91,200 $102,000 $193,000 

2.0 Capital 

Total 2.0 Capital $0 $0 $0 

SUMMARY OF COSTS 
1.0 Expanse $91,200 $102,000 
2.0 Capital $0 $0 

Total Estimated Costs $193,000 

COP0013868 



I 
I 

I 
·~~~~~~--------------------06~8---C~--102~_j 

I 

I 

TANI( DATA 
IIG.!Jilllool'ttlll 

)1 -n·-$' . . .. _,.. 
••• a·.,-
tdt U7-f" 
22111 rr-rr 
n,. ur-.-1 - ... _, 
fJ1J J•·-cr I 

JJU Jr-cr 
Jnl w-cr 
,,... n--cr 

...... 
••·-r 
>o"-<1' 

IF-I I 
.... r ....... 
~·-T ,.._, 
JJ·-cr 

:ntS lla"-6 •T•C1' 

n•• Jr-cr 
1'117 ...--o- ..... ff' 
JWJ •-cr 1 w-cr 
1'MJ lr-<1" I <IT-O" 

~~ •%:7-4'1 oq.cr 
,. .,._,.. fi(J'-0" 

1tl'-#' _,_,. 

)<ItO u·-cr •r-rr .... .. , ,.,, 

.... .... .... 
n·-cr• •t"-cr 
:.r-cr •J•..cr 
:.r-rr •r-41' 
J/fr-<1" I •T•a' 
JtT-o" 1 •r-cr 
IJO"-o"l t<r-cr 

.. _. ... 

....... 
"'""' """' ....... --

CZILIS.., 

""""" """"'' 

....nJIUII:oLfOoll _ _,~ 

)1~1 'D' J"hO 1)"-G' 

uo ,.. 1 Jl•• •cr-f" 
,. JJ•I ur-f"l 

..., "'1 ,,., .... 
JI.JJJ IF I 17-

.-:1 n·~ ,.,._,. 

~~~··· "' J..D4 1T I 

10. I 17 I 
u... ,. 1 

, .. ,,., 
"" , .. 

u.ucc ~ J .... ,. n' •••• 10"4 
..,~, 110.% , .. ,n ur-f" 
.... _ "" 10'-f" 

ICAJIC Clll. oQI II."D) .. <1)&1 10"·9" 

na~ .,_,,o •1•1 •o--r 
•. S7t. IT IO'•f" 

~-.£CIUI -o..l~l rr 2 ., .... 10'4 

n-ao "' •J•~ •er-r 
,,.., "'1 w-cr 

-.a_..... ,_,., 
lllAIICCIIl Cl1 7.1., 

IIUII.AI 711'1 ..... ,,.. 
·-~ s..r. 
.""""""' l.2't10 

"' l •:n.t 
tr 1 .. nr .. 
" .... 
tr l ., .. 

IZII..I:I l.I:IIO 17 1 .. ' 

T.lNK DATA 

.,..,._ --· ... _ 
..... ... .. ........ .... 
..... 

"""""' -_ _, __ , 
..... .. , 

-.eiWl OIL .. ..... 
ou. 

SITE PLAN 
SCilL: ••• tCr 

f ! 

TANK DATA 
-..-u UC.OfOO 1- ICI.I~I· "'(Coif 

"' J •:.In ·-~ -- UL 

UL 

..-, IUL -
-

u.c 
UL 

- UL 
UL. a:L 
~ . 

Ul:lliD 'IF J 

tODDO rr J 

" . 
IOOCD 11] 

ICICIO "l 
IIICID IF J - ... 
,_..., D" :r 

"' U.L 

JtS LL 

•D"-r !ID'"-cr 
r-~ :w-cr 
JtT-'3' 1 •r-J trt' 
.,.-0" •J"•J' 
IS'-c1 lT"•II 

•»? 15'-ct' 

•J:U 15'-o" 
•llJ ..... 
•»• •r-4' 
•llJ ur-,. 
•l.ll ur-r 

rv-r 

•v-r 
•.U' rtr-t' 
·~ ...... ... 

J'-1" 
•lU l'"·l" 
•~J I .t"-1" .,.J 7-1" 
.,... J'-1" 
.,.., r-r . ..... .... 

lT•J I I 

JJT-<1" 

···-cr 
1<1'-G" 

""""' 
,_ 
IDolll~ 

... ..----.... ....,_ ..... ---_, -_ .. 
LlaiC..Iil:ll. 

LUlie& .CO. ....... --... -.... ... -....... -
LI.CO..IIIIl ... ... ...... .... .... ,_ .. 

-- ------

~ u.s. c= Q.WIO .IURISTDCIJONAI. ""'IS 

D.D.S. • OUT OF SERVe[ 

- ' .. - ~ 
:r~ lF l 

S.JCD I D' J 
D.AtD I n' J ,...,, ...... 
tCIDO I D'IJ 
!,CICIO I 'IF: 
1.0 I l:rn 
JIS ILL 

- UL 
4ID lu.a... 

IUL - ... .. _ ... 
J• 1--.;01111! 

J• --'l'odi 
:to! t......:..st 
J• ·-""'!! --·-J• -011! 
..:I I D' I 

,.. 'L 

.,., ..... · 
•JII' I F••" 

r-· 
•J.. r-·· 
qn I , ..... 

...... · 
r...

•3111 r-·· 
.....co r-·· 
..01 ....... 

....:12 r-·· r-· ..... · ....... 

IO'"•t"' 

~'T-4" 
t .. a;. I IC"'•f"' 

TA.~K DATA ._.... 
n·-r ,. .... _,. 

""" '17'-,. ,.n., .. 
a-r .a. • 
:rr-r rtUIIII 

u· .. r ·~.,., .. u-,. ..ns.c~• :no 
ll'•if' ...0 I JD J.a 
u--r CUoCII:l ..,.. ... 

IY-f" 

....... 

u·-r a~:~ YWt • t....L 
u· .. .- ..o ,.,.. no u.. 
u-r a..~~~X~LtOIJO M 
n·-r u.. 

,...._au -Jv-~ c.muc CDnC rr J 

Jr-rr D:J:Oo 1111 
n·-<r rca rca D'.' 

·-

COP0013869 



I 

\ 

" " 

\ 
-J 

l-£A rnG OL MD DIES8.. N0.2 
BLOO< vALVES I 

I 
I 

\ 

I 

TRue< seAL£ 
::::J 

GAR ACE 

CARACC: 

CUI 

lEI 

TANK fARM i2 

s J1"16"11T w 596.69" 

G 
_ £>tr~ tJP .SU~c 

.:z;'1?fiC7' 

-----------------------7· 
I . 

I . 
I 31•"1!10,. ,....,.,., 

I ···~ I E 

,~~' • M'WI~I~:.....<-.... _______ -_-=----__ YA_~_N£_SEI:_ Ewc:._06_oa:=-_to_22 _____________________________ -_-_ 1 
PIAN 

COP0013870 



TRUC.< SCALE 
:::J 

GARAGE 

GARAGE 

CHI 
@] 

1'i6'i0" W 596.E9' 

UFT 
STATION 
NO. 

PORTLAND TERMINAL 
TANKFARM#2 

N"J1"16'10- E 716.85 
N. Jr. DOANE STREEI' 

UNOCALG 
76 PROOUCTS COI.IPANY 
Los Angel••· Collfomlo 

=IV~= ALPHA §LAG= ENGINEERS end = = CONSTRUCTORS, I~ 
t1 ........ , •.•. _ ''11111" ~- f't"Wn •'/\ t'JI .r.~ IJ t•r•·-· · · . ''·''l~':'~ ... ,, 

POffTLAND TERMINAL 
PORn..>JIO. OR(CON 

TANK FAR!:! H0,2 
GENERAL ARRANGEMENT 

COAST GUARD OPERATING MANUAL 

01 /10/C\7 C'lf;OR-1.-1071 

COP0013871 



Loren Garner 
Oregon Department of Environmental Quality 
2020 SW 4th Avenue, Ste. 400 
Portland, OR 97201-5884 

Re: Written Report for Tank 3411 Spill 
Unocal/76 Products Company Portland Terminal 

Dear Mr. Gamer: 

This letter has been prepared to confinn your conversation earlier today with Martin Cramer of the 
Unocal Portland Tenninal wherein you granted an extension for submitting the written report 
summarizing our response to the February 22, 1997 overfilling ofTank 3411. As discussed we are 
still waiting on some analytical results and a report from our consultant, Geo Engineers, to 
complete the subject report. Therefore, we will be unable to meet the original report submittal 
date of March 24. All outstanding infonnation should be received by March 26 and assuming two 
or three days will be required to complete the report, we request a new submittal date of April 1. 

If your understanding ofthe conversation with Martin Cramer differ from those described above, 
please contact me at your earliest convenience at 248-1530. Otherwise, we will assume the new 
submittal date of April 1 is acceptable and will proceed accordingly. 

Thank you for your assistance and understanding in this matter. If you have any questions or 
require additional information, please feel free to contact me at the above number or Martin 
Cramer at 248-1517. 

Sincerely, 

Peter L. Schnieders 
Manager, NW Operations 

cc: M. Cramer 
J. Shennan 
K. Penningroth 
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• PRODUCTS COMPANY 

To: D. E. D'Zurillo 
A E. Viens 

Portland Terminal 
February 23, 1997 

Memorandum 

From: P. L. Schnieders .fJ .. ~L 
J. w. Sherman J'w. ~ 

OVERVIEW 

PRELIMINARY REPORT 
OVERFILL OF TANK 3411 

PORTLAND TERMINAL: 2-22-97 

On Saturday, February 22, 1997 terminal operator Dexter Morrison was 
transferring 92 octane gasoline in Tonk Form #2 at the Portland terminal 
from Tonk 3408 to Tonk 3411. At 1555 hours he was advised by a truck 
driver that a Unocol storage tonk was overfilling. Mr. Morrison responded 
to the tonk form to investigate. He found product spilling from the vents 
on Tonk 341 1 . He stopped the transfer pump and closed the bose valve 
on Tonk 3408. He then went to the terminal control room and began 
requesting assistance and notifying the emergency response team. At 
161 0 Mr. Morrison mode contact with the Portland Fire Bureau at the 
scene and remained with them until relieved as incident commander at 
1635. Approximately 11,670 gallons were released and 1,600 gallons 
recovered as of 2-23-97. 

SEQUENCE OF EVENTS 

Head Operator Rolph Sondercock was working during the day shift (0650 
·to 1450 hours) on February 22. Following Mr. Sondercock on the swing shift 
and working as a Head Operator was Dexter Morrison. At 1400 hours Mr. 
Sondercock began a review of his ongoing activities and the scheduled 
activities on the swing shift in preparation of a shift change conference 
with Mr. Morrison. At this time he noted that a 92 octane gasoline receipt 
from the Olympic Pipeline was scheduled at 2119 hours to be delivered 

FORM 3·0F14 (REV. 1·95) PRINTED IN U.S.A. 
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into Tank 3408. Based on the size of the tender, Mr. Sandercock 
determined that there would be a containment problem and began to 
transfer product from 3408 to Tank 3411. The transfer started at 1415 hours. 
The transfer rate was approximately 1300 barrels/hour. 

At 1445 Mr. Morrison arrived at the terminal and the shift change 
conference was held. At 1450 Mr. Morrison assumed Head Operator 
responsibilities. Mr. Sandercock left the terminal at 1500 hours. 

At approximately 1555 hours Mr. Morrison received a call from a driver at 
the refined products load rack that a tank was overfilling. He went to Tank 
Farm 2 where the transfer was taking place and found product flowing 
from the vents on Tank 3~11. He then turned off the product transfer 
pump and closed the base valve on Tank 3408. Mr. Morrison returned to 
the terminal control room and began requesting assistance and notifying 
the Northwest area emergency response team. The Portland Fire Bureau 
was notified of the spill at 1558 hours. They arrived on scene at 1604. Mr. 
Morrison met with the fire department at 1610 hours and remained with 
them until relieved as incident commander at 1635 hours. 

During the response, terminal personnel worked closely with the Fire 
Bureau to maintain a foam blanket on the released product to eliminate 
vapors and reduce the possibility of ignition while clean!ng up free 
standing product. The Coast Guard responded, determined that no 
product had entered the Willamette river, that the product was 
contained on site, and they left the scene without any further concerns. 
The Oregon Department of Environmental Quality (DEQ) was notified and 
did not respond to the scene but stated that they were satisfied with the 
facility response. There will be further contact with DEQ on Monday, 
February 24. · 

The emergency response ended at 0400 hours on Sunday, February 23. At 
0700 on February 23 the cleanup phase of the operation began. Terminal 
technical, HES, and operational personnel are currently working with a 
local contractor assessing soil conditions and defining the extent of the 
release. We have been in contact with John Dietzman of 76 Products 
Company HES. No assistance has been requested at this time but Mr. 
Dietzman will be advised on a daily basis of soil assessment and cleanup 
operation status. 

The Portland Fire Bureau public information officer worked with Unocal 
representatives at the scene to develop facts related to the release. 
Several members of the med'1a arrived at the scene, but were prevented 
by the Police department from getting close to the scene and therefore 
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could not obtain video of the incident. The media was provided facts 
related to the incident when they arrived along with periodic updates 
regarding the response. Karen Rodgers, Manager of Public Affairs, has 
been notified and public relations concerns have been addressed with 
her. At least two local television stations had coverage on the Saturday 
evening news, 11 :00. An article appeared in the Sunday Oregonian 
newspaper, a copy of which will be faxed to you today. Two inteNiews 
were conducted with local TV stations (ABC & NBC) on Sunday, the 
interviews were not shown but coverage of the incident was included on 
their Sunday evening 5:00 newscast. 

cc: 
J. R. Dietzman 
J. J. Maney 
K. G. Rodgers 
W. T. Skok 
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BORING DATE 
NUMBER BORED 

B1 2/23/97 

B2 2/23/97 
B3 2/23/97 

B4 2/23/97 
BS 2/23/97 

B6 2/23/97 
B7 2/23/97 

B8 2/23/97 
B9 2/23/97 

B10 2/23/97 

B11 2/23/97 

B12 2/23/97 

PORTLAND TERMINAL 
TANK 3411 SPILL 

2/24/97 

INITIAL SUBSURFACE INVESTIGATION 

SOIL 
HEADS PACE 
ANALYSIS 

DEPTH TO AT 
GROUNDWATER GROUNDWATER 

(FT) (PPM) COMMENTS 

SANDY SOILS. 3" OF FREE 
PRODUCT ON GROUNDWATER 

12.5 500 SURFACE. 
SANDY SOILS. FILM OF PRODUCT 
ON GROUNDWATER, MODERATE 

13 430 GASOLINE ODOR 
12.5 590 SANDY SOILS. 

SANDY SOILS. SLIGHT GASOLINE 
13.5 140 ODOR 

14 3.5 SANDY SOILS. 
SANDY SOILS WITH CLAY 
ENCOUNTERED AT LOWER 
DEPTHS. FILM OF PRODUCT ON 
GROUNDWATER. SLIGHT GASOLINE 

13 145 ODOR 
14 10 SANDY SOILS 

SANDY SOILS. COBBLE 
ENCOUNTERED. BORING STOPPED 
< 3' 

13.5 50 SANDY SOILS. 
12.5 250 SANDY SOILS. ODOR OF OLD OIL 

SANDY SOILS. MAY BE OLD 
12.5 150 GASOLINE 

!SANDY SOILS WII H CLAY 
ENCOUNTERED AT LOWER 

12.5 180 DEPTHS. 

NOTE: Additional data and comments collected during boring activities (not presented here) 
are shown on field data sheets. · 
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Unocal gasoline leak 
· closes 12. blocks · 
of N .. W .. Front Avenue 

An undetermined amount of 
super unleaded gasoline leaked 
about 3:40 p.m. Saturday from tanks 
at a Unocal storage facility, 5528 
N.W. Doane Ave. 

Officials closed 12 blocks of Front 
Avenue, as far south as the Kit
tridge "Bridge, said Gary Farland, a 
spokesman for the Portland Fire Bu
reau. 

The spill occurred when Unocal 
workers tried to do a routine fuel 
transfer from one tank to another, 
Farland said. The gasoline leaked 
from a tank that holds 6,340 barrels 
of fuel, but the spill .was confined to 
a dike area around the tanks, he 

· said. · 
Fire Bureau and Unocal officials 

applied a foam to suppress the flam
mable fumes and manually open a 
valve on the spilled tank to reduce 
the amount of its contents. · 

. Thirty-six firefighters from 17 
units responded. Some monitored 
the spill overnight. 

There were no injuries or evacua
tions, although nearby businesses 
were 'warned of the situation. Front 
Ayenue was reopened by 10 p.m. 

"Anytime you have an undeter
mined amount of super unleaded 
fuel leaked, you have the possibility 
of a very dangerous area," Farland 
said. 

' . 
Hillsboro police discovered the in--

jured man while responding to a call· 
of a fight in the area. An·.investiga
tion revealed that the two men were 
fighting, which resulted in the stab-
bing. . 

Medford man dies when Jeep . 
hits his car,· passenger hurt 

KLAMATH FALLS - A Medford 
man was killed Saturday, .and his 
passenger was injured when a Jeep 
hit his car broadside' at Keno Word
en Road and U.S. 97. 

Robert M. Stebbings, 41, died at 
the scene after driving his 1989 

. Honda Accord into the path of a 
Jeep Cherokee driven by Timoteo 
Guerrero Silvas, · 27, of· Quincy, 
Wash. 

A passenger in Stebbing's car, 
Helen E. Stebbings, 70, was taken to 
Merle West Medical Center with a 
chest injury. She was in stable con
dition Saturday night, a nursing su
pervisor said. 

Oregon State Police said Robert 
Stebbings was driving. on Keno 
Worden Road and stopped at a stop 
sign before proceeding across U.S. 
97. Silvas' vehicle struck Stebbings' 
car in the southbound lane. 

Silvas and five · passen~ers re
ceived ·minor bumps ·and bruises. 
The passengers in both vehicles 
were wearing seat belts. 

· FBI arrests Portland man 
in Friday Wells Fargo holdup 

A suspect in a Friday afternoon 
Hillsboro p.olice charge man bank robbery was arrested Friday 

in Friday night stabbing ni~~~-FBI in Portland arrested Dale 
HILLSBORO - Police accused a Ramsey Olson, 38, of Portland at 7:30 

man of attempted murder Friday p.m. near the robbery scene. 
night after discovering another man . Patrick Geonetta, spokesman for 
lying in a street with a stab wound the FBI, said Olson allegedly walked 

·to the abdomen. · into the Wells Fargo Bank, 2625 E. 
Luis Jose Gomez-Bacerra, 25, was Burnside St., about 3 p_.m.· and de

arrested and lodged in the Washing- manded money and handed tellers a· 
ton County Jail. . note. Geonetta said a witness got the .. 

The victim, whose name was un- . license plate of the getaway car, and 
known, was discovered in the 1300 ··that led police to Olson. · 
block of Southeast Oak Street. He Olson was held at the Justice Cen-
was taken to Legacy Emanuel Has' ter jail. Officials expect to charge .. 
pital, where he was listed as a John him with bank robbery in U.S. Dis-
Doe and was in serious condition. trict Couii: 

·' 
1 H-e oR. e 6 o /IJ -r:;A-·tJ . :·:::1. 

M (; --r(?. o J ~<..'f.( o,.J 
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• PRODUCTS COMPANY 

To: D. E. D'Zurilla 
A. E. Viens 

From: P. L. Schnieders 

{/~/0;;L 

Portland, Oregon 
February 25, 1997 

PORTLAND TERMINAL 
REMEDIATION PLAN 

~ oc.... oq -z... "Z
t..,S::Jc..5Z-

Memorandum 

As a result of the tank overfill incident on February 22, 1997, the Portland terminal has the 
following plan to recover product released. 

All free product on the surface, in the stormwater system, and in the process watet system 
was recovered on February 22 and February 23 during the initial emergency response. 
This activity included flushing of all storm water and process water piping systems, and 
recovery of the product in the oil/water separators. Approximately 1650 gallons of 
product were recovered in this process, product was measured while in the vacuum truck 
utilizing an interface p'robe which can detect both the product surface and the interface 
point between product ·and water. 

The main focus on February 23-24 was to assess the extent of product movement in the 
soil and on the groundwater. TI1is assessment was accomplished by using a hand auger to 
bore holes at selected locations from the ground surface to ground water. During each 
boring, samples of the soil were removed at selected depths and the headspace screened 
for hydrocarbon content using an organic vapor meter. In addition, the team members 
inspected each sample and noted the soil type, moisture content, and presence and type of 
hydrocarbon odor (recently released gasoline, old gasoline, old diesel, etc.). This 
information is important because there is known contamination in the area and a Potential 
Responsible Party (PRP) group has been working with the state of Oregon to clean up the 
area for several years. The location of these borings is shown on Attachment 1 and the 
results of the soil and hydrocarbon content evaluations in each boring are shown on 
Attachment 2. PVC well casings were temporarily installed in selected borings to identify 
the presence of free or separate phase product on the groundwater. 

After the results of these borings were obtained, Geo Engineers, a contractor that 
previously worked with Unocal and the local PRP group to characterize the extent of 
existing subsurface contamination and hydrogeology at the terminal, was retained to assist 
in developing a plan to recover released product. B~ring results show that in certain areas 
hydrocarbon content is greater than in other areas which leads us to believe that the 
release impacted the area shown on Attachment 3. Separate phase product has been 
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found on the groundwater only in B~ring #1, but it is believed that the groundwater may 
be impacted in the area shown on Attachment 4. 

The short term focus is to recover product on the groundwater to minimize the area of 
impact and to prevent offsite product migration. To facilitate product recovery from the 
groundwater, three monitoring/recovery wells are planned as shown on Attachment 3 and 
should be installed by February 28. The well locations are based on proximity to the 
known area of separate phase product accumulation and the local groundwater gradient 
sloping to the northeast towards Tank 3407 and the Willamette River. The center well 
will be utilized as the initial product recovery point with the other two wells used primarily 
for monitoring, but may also be used for recovery should separate phase product appear in 
the wells. We will also be inspecting an underground pipe trench that traverses the area 
and runs across Doane Ave to Chevron to ensure that product·is not using this conduit to 
exit the facility. 

Product retained in the soil between the surface and the water table is likely to remain in 
that state for an extended period of time. Minor amounts of separate and dissolved phase 
product may, however, be flushed to the water table by percolating storm water. 
Therefore, the short term focus is not to attempt recovery of this product. In the long 
term, vapor extraction is the process that will most likely be used to recover the soil
bound product. Since this process is not planned in the short term, the next two weeks, I 
will not include a description of this process in this memo. 

It is unknown at this time as to the time frame for completion of the product recovery 
activities. The cost of the emergency response and product recovery is expected 'to be 
approximately $40M by the end of this week and will be approximately $200M in the flrst 
30 days of the response. This cost estimate is very preliminary and includes replacing the 
fire department's foam used to suppress vapors at the time of the incident (the fire 
department stated at the time of the incident that they would not invoice Unocal for their 
services), the emergency response and cleanup contractor, the environmental consultant, 
and equipment to recover and process separate product and some contaminated 
groundwater. A copy of this estimate is provided as Attachment 5. 

We will continue to work with Geo Engineers to assess recovery progress and further 
actions. Please let me know if you have questions, concerns, or need additional 
information. 

cc: 
M.A. Cramer 
J. R. Dietzman 
J.J.Maney 
K. J. Penningroth 
K. G. Rodgers 
W. T. Skok 
D. Truzzolino 
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ATTACHMENT 5 
TANK 3.411 SPILL RESPONSE 

PORTLAND TERMINAL 
PAGE 1 OF2 

UNOCAL BUDGET COST ESTIMATE 

MADE BY: K.J. PENNINGROTH 
DATE: 25-Feb-97 

ESTIMATE NO.: 1 
EXP. CODE: 920 36 7 00051 

TANK 3411 SPILL RESPONSE 
PORTLAND TERMINAL 

Scope of Work· 

FACILITY CODE: 

This project Is intended to locate and remove free-phase gasoline perched on the ground water table 
In tank farm 1 at Unocal's Portland terminal. The ground water contamination Is the result of a 11.600 
gallon release of super unleaded gasoline from tank 3411 on February 22. 1997. 

Emergency response contractors were Immediately retained to assist In responding to the Incident. They 
assisted in isolating the tank end removing captured gasoline from surface Impoundments as 
well as the water handling systems. Efforts then shifted to locating the suspected plume of free-phase 
gasoline on the groundwater table. This Included boring temporary monitoring wells and Installing 
well casings to delineate the extent of the plume. These tasks are complete and are Included in the 
cost estimate below. 

Recovery efforts will concentrbte on Installing a series of three recovery wells. collection piping and 
c pre-treatment system for captured groundwater and free-phase product. The 4" diameter recovery wells 
Will be approximately 25' deep and Installed per the State of Oregon's Water Resources' requirements. 
Collection piping will connect the recovery wells to the groundwater pre-treatment system. The system 
Will be designed to handle a flow rate of approximately 20 gpm. 

The groundwater pre-treatment system Is to consist of an oil/water separator. free-phase collection tank. 
two transfer pumps and two carbon filter units (In series). The treated groundwater will then be pumped Into 

. into the terminal's process water treatment system and finally discharged to the POTW under an industrial 
wastewater discharge permit. 

The scope of work Includes technical consultanting fees. system checkout and start-up assistance .. 
This project Is limited In duration from the Initial response through the first 30 days of operation of 
the product recovery system. 

3411SP-1.XLS 

350608 
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TANK 3411 SPILL RESPONSE 
PORTLAND TERMINAL 

PAGE20F2 

Item Material Labor 
No. Quantity & Item Cost Cost Total 

1.0 Exponso 

1.1 Immediate Spill Response 
1.1.1 Secure Site (2/22) $2000 $3,000 
1.1.2 Initial Subsurface lnv. (2/23) $3,000 $5,000 
1.1.3 Cont. Response and (2/24 - 2/28) $3.000 $12000 
1.1.4 Waste Disposal $4,000 
1.1.5 Foam Replacement $7,000 
1.1.6 Lob Testing Fees $1.000 
1.1.7 Misc. ~ ll..QQQ 

Subtotal $22000 $21.000 

1.2 Recovery Wells 
1.2.1 Drill & Install 3 Wells $2000 $3,000 
1.2.2 Recovery Pumps (3) $22.000 $2,000 
1.2.3 Recovery Piping $1.000 $3,000 
1.2.4 Lob Testing $5,000 
1.2.5 Technical Oversight llQQQ iMQQ 

Sub-Total $31.000 $14,000 

1.3 Groundwater Treatment System 
1.3.1 Oil/Water Separator $9,000 $3,000 
1.3.2 Product Recovery Tonk $2,000 $1.000 
1.3.3 Transfer Pumps (2) $2,000 $3,000 
1.3.4 Carbon Filter Units (2) $12000 $1.000 
1.3.5 Power & Controls $3.000 $8,000 
1.3.6 Spill Containment $4,000 $5,000 
1.3.6 Contractor Operation ~ iB...QQQ 

.~ub-Total $23,000 $25,000 

1.4 Engineering & Inspection 
1.4.1 Design Engineering $5,000 
1.4.2 Permtttlng $1,000 
1.4.:3 DEQ Reimbursement $10,000 
1.4.4 Inspection/Start-up .5.a.QQ.Q 

Sub-Total $0 $25,000 

1.5 Contingency 
20"/o $15,200 $17,000 

Total 1.0 Capital $91,200 $102,000 $193,000 

2.0 Capital 

Total 2.0 Capital $0 $0 $0 

SUMMARY OF COSTS 
1.0 Expense $91,200 $102,000 
2.0 Capital $0 $0 

Total Estlmatod Costs $193,000 

3411SP-1.XLS 
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Truzzolino, Dan 

From: Krug, Lori D. 
To: Sherman, John W.; Penningroth, Kent J.; Cramer, Marty A.; Schnieders, Peter L.; 

McGowne, Roger W.; Gilfillan, Shawn B. 
Cc: Johnson, Carol M.; Truzzolino, Dan 
Subject: RE: Portland Gasoline Release 
Date: Thursday, February 27, 1997 3:39PM 

Sorry for all of the confusion. 

Carol and I met yesterday (after she had spoken to Kent) and developed general guidelines for the use of 
G/L codes within the "Environmental" and "Uninsured Losses" categories on the monthly budget reports. 
Costs related to the gasoline release appropriately fall into those categories, therefore, please do use the 
92036725 and 92036751 G/L codes and 301 activity code. By doing so, we will also avoid losing costs 
related to this incident in what sometimes becomes the "contractor services black hole". 

Please let me know if you have any questions. 

Lori 

From: Schnieders, Peter L. 
To: McGowne, Roger W.; Sherman, John W.; Cramer, Marty A.; Gilfillan, Shawn B.; Penningroth, Kent J. 
Cc: Krug, Lori D.; Truzzolino, Dan; Johnson, Carol M. 
Subject: RE: Portland Gasoline Release 
Date: Thursday, February 27, 1997 6:12AM 

The codes indicated in my e-mail below were discussed with Lori Krug, and I 
want them used unless we hear differently from Lori. 

Pete 

From: Penningroth, Kent J. 
Sent: Wednesday, February 26, 1997 6:42PM 
To: Schnieders, Peter L.; McGowne, Roger W.; Sherman, John W.; Cramer, Marty A.; Gilfillan, Shawn 
B. 
Cc: 
Subject: 

Pete: 

Krug, Lori D.; Truzzolino, Dan; Johnson, Carol M. 
RE: Portland Gasoline Release 

I spoke with Carol Johnson on 2/26 and she indicated that the correct coding for expenses related to the 
spill should be: 

G/L Code 920 505 
Activity 306 

-----Original Message-----
From: Schnieders, Peter L. 
Sent: Wednesday, February 26, 1997 4:27PM 
To: Penningroth, Kent J.; McGowne, Roger W.; Sherman, John W.; Cramer, Marty A.; Gilfillan, Shawn 
B. 
Cc: Krug, Lori 0.; Truzzolino, Dan 
Subject: Portland Gasoline Release 

Please use the following codes for charges resulting from the February 22 gasoline release. 

Activity code - 301 

Uninsured loss due to operations including the initial emergency response and initial assessment (CET's 
activities should be charged here since they were handling the initial response and boring of assessment 
wells) - 920 36725. 

Uninsured loss, cleanup including all costs from Geo Engineers and other contractors associated with 

Page 1 
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monitoring and recovery wells, and costs for equipment and facilities to treat recovered fluids - 920 36751 . 

Lori, if I have this wrong please let me know. 

Pete 

Page 2 
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• PRODUCTS COMPANY 

To: D. E. D'Zurilla 
A. E_ Vi~ns 

hom: P. L. Schn1t~dcrs 

//I Jr./2~A~L~ 

Portland, Oregon 
February 25, 1997 

TCJ 

PORTLAND TERMllNAL 
REMEDIATION PLAN 

Memorandum 

/\s a result of the tank ovedill incident on February /.2., 199"/, the "Portl:md lenni na.l has the 
followtng plan to recover product rek;L<;cd. 

AU fn:c product on 1.hl~ surface, in the stonowatc.r ~;yst-e:rn, a:nd in the prot:!~ss water system 
was recovered on Fehrua.ry 22 and February 23 <luring the initial emerg1~ncy respons.c. 
This actrvity included flu..o;;hing 11f all ,•;tormwaln and procr~~s water pipin~·. systems., and 
1c:cmr~~ry of the product in th1~ oiUwater sepa.rawrs. Approximately 1650 gallom; ·C'll' 
product were recovered l.n this ]llOC(~ss, product 'Nas me:a1illrcd whik in ihr, vacuum truck 
utih:·.ing an interface I)rohe which can dc{c:ct botb the pnulucl surfa._;,;:; and the interface 
poinL between producL and water. 

"11JL~ .main focus Oil Febnl;lry 23 24 w:ts masses:; the f:xtr:m d produc;t. movernent. i.n th~ 
soil <mel on Lhc groundwater .. "Ibis as.sesswent wa.s lKcc.mph~:hcd by usine a hand auger to 
bon': hnlcs at selected locations from the ground smfao~ 1 o g1 ound w2.ter. [l; u'ing each 
boring, samples nr t.hL: soil wert~ n:;moved at s~kctcd (it;plhs and the. hea.dspace screened 
For hydrocarbon content usirl.g an or~~.~-n ic vapm tn(~tcr. In addition. the f,·,:un members 
insp:':cled each S<trnp lc and noted lhc S1)1l type, moisrme conlt~nl, and pre:)CBC0 and type of 
hydroc::trbon odor (n~cently released ga..<;olinr:, chi gas.;:dinc. dd diesel, etc.). This 
infmrn~ttion is important because there is ktlO'i.lln contan"'lil1ation in Lh(~ area ami a l?·:HemtiaJ 
Rcspon.~ible Party (PRP) grcrup has h~:en '.VOrking \vith tht~ !:Uil..:.~ of Oregon 1.0 dean up the 
area for several yc<HS. lbc location nl' these borings i~; shown on Attachment 1 an11 the 
resldts of the soil and hydroearbon content evaluations i11 each lmrini~ an~ ~he-wn on 
At.ta·<.:hrnent 7.. PVC well ca~::~ng.s vv·e·~·e te,mt)orar[ly in:;LaHed in seJedt~d '~c-rin?.s to idt~ntify 

the pre~encf! of free or separate phase product on Lhe gn; lJ!ldwater. 

After ll1e results llf t1u~se hor-in g~ ,,..,.e <1': C·hLaincd, Geo En.!:i n~~-trs. a conlractor that 
pn~vinnsly worked with Unocal and the local PHP group t~• cba.~z.nerize the ~xtcnt of 
r.:xj~tin}', subsurl'ac(', eonraminat(OJl Mtd hydr:ogeulogy ::,t. the j{~Jlnin<~.l, wa.'> n.:!ained to assist 
in (kvdoping a piau lO n:~cc.ver rdcased product Borinr: result~ show that m cert.'ltin areas 
hydrocarbon contc~nt is grea.rer rl1an in other areas whic.::h 1eads us to bcl.ie.ve 1:hat. the 
n~lc:asc Impacted the area dwwn on t\uachruem 3. S~j1U<tt~ phase product bas be(;n 
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found on the groun(iwatcr onl.y in Boring #1, but it is bdi{~ve<l Ihat th~ groundwater may 
he impacted in the ,ai ea shown ort Attachment 4. 

Tn~ short term focus I!\ to recover product on the groundwate:r to minimize tJte area of 
impa~~t and to prevent off site product migra1ion. To facilitatr. product recovc~llY from rhe 

groundwater, three m'mit.oring/rccovr:ry wells an~ planned a.•; shown on Attachment 3 and 
should be installed by Febntary 28. 111c wcU loct~.tions an; based on proximity to the 
known area of separate phasr:: product acx-:umulat.ion and the local groundwater gradient 
sloping to the norttll~ast towards. Tank :Ho-r a.rtd l11c~ Wilhmreltt·: Riv(.;r. The center ·~~·ell 
wlll be utilized as the initial product recovery point wtth the otber tvifn w~e:lls n~crJ primarily 
for monitoring, bm mcty also hl: used fnr recovery .should s,~paratc. pha.<;e prod.uc1. appear in 

the "'ells. We will also be inspecting :m unde:rgrou.nd pir1c trench that ;1·avcr~L~S r.he area 
and runs across DoarH~ Ave to Chevmn to ensnr:~ that prcdnct"is not l.l.Sing this conduit to 
1.~xi1 Jhe facility. 

Product retained in Ihe soil betwe:en the $Urface and the watr:r t.ahlc i:; l:tkcly tq re.ro:un in 
that ~~:tat:~ for an e}(tem1ccl period of time .. Minor amount;; of ::;r:::parare aN~ dis·mlved phase 
product may, however, be Bushed to the water t!tble by percolating storm w;)lt~r 
Therefore, the short t~~~nn focus is n01. to attempt recove.ry ()f this pwdu::L Jn th~: long 
term .. vapor extraclion is the process Lhat will most likely bt: used to recover ~:he .so:il~ 
bouud product. Sint:~; this process is not planned. in the ~;hort term, thr: next two weeks, J 
wi"llnol. include a de:;;~~riplicm of th.is procc:·;s in !J1is merno. 

It is unknown at this time a.s w t.hG tinH:: frame for co::.1pletion of th~ prochu:t. rc1;ov~ry 
activitir:.s. The t.:ost of thr: emr.rge:ncy .re.spom:e and prodltC'~ recovery is t:xpGCtCd to be 
appwxirnat.e.ly $~OM by the~ end nf t:hi.•; week and will be approxiro>ttdy $20DM [n 1J1e first 
30 day~; of the response. This cost c.sri_mate is very prehmir~;lJ.11 and includes rc:.r1!.acing the 
lire dep:u1rnent's roam used to snppr(~ss v:rpors d.l. the ii:m.c of (he i11cidcrn (!he fire 
depm trm~nl Statr.d at lhe timt~ of thr: incident thai: th~c.y would not invoic(: U noc:aJ fer. their 
S(~rvices), the emf',tg::ncy re~ponse and cleanup c·:mlr:·W~nr, tbe ~.;nviromrwn1nJ cnnsllltant., 
and equipment Lo rt~cover :UJd pro.;t>.~S st~parate produr:l ;-~tld :mme c:ont~mtin3tc<i 

r,rrmndwater. A copy of rbi~: cstimale i.'> providc:d a.s Atti!LChment. ) 

Wrj will continue "lO work ~,.,-:ith Geo Engineers o assess recnvery pmgres~; <w.d furllter 
actions Ple;a<;c kl. me kno·w if yon 1ave questions, cn,:lu:rn.s, ur r1e'::.~l additinnal 
m form aticm. 

ce: 
M. /\.. Cramer 
J. H. Dietzman 
J. J. Maney 
K. J. P~~nningroll1 
K. G. Rodgers 
W. T Skok 
D. Twrwlino 

C~ So.Af/11/J 

~-~X,-1{74!Cf 
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BORING 
NlJMBER:§1 

·r D 

.PORTLAND TERMINjS.L 

TANK 3411 SPILL 
SlJBSUiilFA.CE: IN'VIi:STIG~HIION 

TIME: t11~. 

U lEN~; 

SAMPLER: Kent Penningroth 
IJft.TE: 212319l 

DEPHt SOIL TYPE M•5iSTiiRE flPM <r"AstJDOR COMMENTS 
3" of f,·;;pr·.;;o"'!'du_c:_t_o""n--""""-d "::"--

0 Gravel;;:;,:1d -1 Sand 

3 SaJld 
~~ 
5 Sand 

7 Sand 
9 ~-·-

11 Sand 

12 Sand ---
BORING 
NUMBI::.R-.~2 

BORH\IG 
NUMBER: ~:3_ 

DEPTN .SOir"fYr>F 

--~----------Fairly dry 
F~irly dry _____ 

--~------·---F21irly dry - --Fairly dry 

~Jrly~L-·----- F£tir!~ dry 
Fctirly riL --~- ---Satu ratEII:J -· 
________ .._ __ 

T1 ME: !.ill_- jJ:!l.Q 

-·-- ri~SI:ntiffi 

SAMPLER: M;;t_rt¥ Cramer 
DAlE: 2123/97 

SAMPLER~ Kent Pef!.ningmtl! 
DATE: m~_?. 

15<ji;J)" ~c.~foo:m~---·· cmii~ENTS'-
0 Gra vol/t><tnd J~era~l~ 
f-·--

GravEJI/s~lnd - 7=airly dry 1.5 

____ .. 90 ---·~- --~~-----f 

L---to-
~·-w 

Sand --J 
-

5 Sand --7 Sand 
~- Sand/g~y c::honga in color =-
11 Sand/gra·, 
r;:r-- Sand 
io----- --~-

BORING 
NUMB-ER: B4 

-

~!1----~ 
Felirly dry 
Fatrly :iry "!!"--
F~tlrly dry 
-:~-
Fairl:t dry 
Moi!it 
sntumted-
~-

DEPTH SOiliYi,E - MOi'STURF--
0 M'f;(i'Simdlsandy silt & g7iV()r J~odmi'e'"-·-----·--

-r--- Sarnu- nore gravel !31ight 
3 M~!d. Si!r:dij;~:;.s silUno gravel ~~,;;i=ral;-·--~--·--
'5-- Med s~;d sand silt . --~c,QJ~~-;;-·--·-------

7.5 Med sand- sand silt Moder~tte 

1 0 M ~;;rs;r;;:r:' sand silt ·-·-~mgt~~o~~-mois't'WT'-
12. 5 Sarno w/morc stlt ~~gh -:-s-;tT:r;;t;; 
~~- Cnlor (~~~9u slightly gr~/charc~~ ~~ill"!.t!. =::=:_. 

...... ,:reo -------------·-:F2'0 ___________ .... __ , 
........ _______ _ 

S.I!IMP'LER!.__Marty Crarr1er 

IDATE: ~~ 

COIViMENTS 
------~----~---~ 

COP0013902 



BORING 
NUMBER: 85 

DEPTH ----· SOIL TYPf:: 
0.5 Gravel & 5a';d 
1 Gravel & s<tnd 

3 Gravel. clay &. sand 

5 Cli;" &. sa:rtd 
7 Clay~!_ 
10 C:ley & s;ud 

FPClM Llti[IO)L. F'OF'I !_qND TEJ?i'1 Hl 

TIME: 12:~Q 

. MOISrllif-·--·....--ppj 
- ·- - -~ -· Dry 

Fairly d~_ 
Fairly dry ·--
Falrly"d'~ -- ' ~-

Faiily dry -·~---· 
~~ 

20 
4-:+---·------

-~3 
-'"':4,-t---

2 
~a it~--------· -· 

UIENS 

SAMPLI::R: Kent PennlmJ.IB!h 
DAlE: ;~f2.3/97 

c"'MM1fN1~ ---·------

--·- -"' ~-------..----· --12.5 Clay & osafl[f/slightly more silt 
13.5 Clay & sant1/slightly mere si~ 
14 Clay & san:i/sliih!ly more si!!....._ 

BORING 
NUMBE!R: 86 

Hiqh ~....;: _________ 
V. high 
Sat~J --
TIME: H42 

- SOIL TYPE ---~ciTSwRE'-·---·-~ DEPTH 

0 Me-d. su-;rWtSilt & gravel - Med- hi~,h 

1 Med~anct'w/s.ilt & gravel 
. -------Med- hi~lh 

3 Med ""'Siiild wh-.ilt P. gravel M~jh'"-·-----

5 Mt!d. sand w/5ilt & gravel -----... Med-- t11gh 
7.5 Med. sand w/siit & gravel Med- hi~lh 

10 Med. sand w/~j]t & gravel Me~~~=~====~-12.5 Med· sand wh;ilt & gravel Sat;~rat~d 

13 Same, but 111hJ sandy clay/ 
- ..---·-----·------t• 

SernJ-:saltJr'~i1ed 

~-~ 

---
~iJ\.MPLt:R~J~.arty Cramer: 
UATE: ~'J23f97_ 

;'ijjJoFf- (::QMi~i~NTS 
t;;-·-·-- {;ia.;"E;r;'C'Cii.iilt:-e--re-·d':"'_~F~i~lm-o7f--! 

produd c)n groundwatEr. 
S!1ght ~:;asoline odor. 

Piiiiir-... -...,.GA: 
---:~"='":"~-

05 Modera 
~--·--~Odera 85 
~---~ ~~ 130 
t-------~~ ~ight tl 3::;0 

1:i.O MO'd'er'a 
~5-io Slight 
~·-~~:o l~odera 

---~ ---------te 
~-----·-

,. ____ 
'\-~ !1 r>Jor:c [( srtt lj,lig~!!!!y-gray -- --·----------··· --------·- ) ~~!Jil~----L-----·-·---------....l 

BORING 
NUMBER; 87 

DEPTH :SOIL TYPi:: 

0 Gra~·and 
2.5 Gravel & sand 
5 Sand 
7.5 Sand 

----~-10 S~nd- dmker color -12.5 Sand -- darker 
14 Sand - darker -water table 

BORING 
NUMBER~ g..§ 

TIME: .1150 

·-~}iSruR'E ____ 
--Relatl"'olydry ___ 
--~--~---

SAMPLER: Kent Pen!:!..!ngroth 
DATE: '!}23/97 

Relnt!vcly dry 
~- --... ----
---~:!~"ely_ dr~-----

-::9-t-----·----+---g ,._ _________ _ 

f~e>la~ively dL 
--to::-·--~ ----

f~,E-Iatively dry 
M(;-;;r----------
Saturated wiv.-ater --

~-·-3 ---------·---
-----'6 ~·-----"'-._ 

'10 
---::-::-t------~----

'10 
_..L __ , _____ , ___ , ----------

SAMPUER; Marty Cramer 
llATE; 2/23.J'll 

OEPTIISOiLTYPE --:= W''s~====:r:~i:S~~ : a5Miii]orJis 0 Silty s~nd wlgravel Low 11)0 Cobblf~ ~~ncauntcred. Boring 

1 RefiJS<Ll -tried 3 more spots but conlimied'tohit'i~---· :: -==== r~PE!~,:2.;..'· ______ _, 

BORING 
NUMBER: Bl.! 

DEPTH ---soiL'fYJ;i [ 
0 CraV'e1"'&":~d 
2.5 :':>and 
5 

Sand ___ 

-7 ~-,;J Sand 

10 Sand --12.5 Sand 

14 Sand -

. 

·--

. 

TIME: .!_~}_9_ 

MdiS:niR:E: 
~--.. -
~~'~!a!1vet~ 
Mol~t ---........ Moist 
Mai'st 

. --Mo1st 
M";;iS't-
s~iTurat"E~~ w ---

'Y 
-~~-- ... ---·-

SA.MPLER: Kent PeMingroth 
DA.TE: 212_~/97 

... _.5£j ..., ___ ,. ... _.,. ... _ 
--·--~ --~----·---- ____ , _______ ____. 
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BORINO 
NUMB:E.R: -~10 

DEPTH SOIL TYPE -0 Silty sand/saucy silt w/gmvel 
~ 

2.5 Sand s~s1lty day- linn . 
7.5 Chil!C~lctl ::,1lty sand 
125 Sil~sand 

BORING 
NUMBER: .f'-1.1 

TIME: j!i, S 

MOISTURE --Mc•:t -Higt'l --~--·-Med --~--... ....-. 
Saturated 

Tl.ME: 1~30 

DEPTH SOIL TYfiE M·msniRf-----~-~: 

0 s'Ti'i:t samr- --1":------------... -·--~· 
LCIW 

Silt~ ---- ---------... ~ --2 •. Med .0 

7.5 Silty sand Mo!ld 
--~---

.,..., -

TCl UIEN~; P.0?/11 

SAMPLER: M:nty Crame! 
DA.n:: :Z/23/97 

SAMPLER; Marty Cram~r 
VATE: WN1. 

COMNIE::-::N~T:-::S:-----·--

M;:iyt;";;'O'id ga5oline 

12.5 Silty sand - some ciCiy H1gh ----- ___ .___ 
---------~~-----~----------------

BORING 
NUMBER: a·q 

2 
2.5 Silty med sand 
7.5 Silty med,_sa_n_d ___ _ 

J-:1-:-.2:-;:. s=----~C!!'!'I a..o;v-:::=:. 

BORING 
NUMBER: ~Jl. 

TIM(: _!S50 

TIMF: ]1230 

SOIL TYPE MOISTU'Ri:-
Sand ---------~~il-;;r-
Si.!nd ~~t;;d-------· 

riled---------· 
Sa rid-· ·rjled ___ _ 

SAMPLER: Ma.ttt Cr;:amer 
DATE: £/13/9'!_ 

---·--·--------
SJ\Mfl'LER: Mike Thomas 
DATE.: m.m 

PPM ~roooR - cmi'MENTS -woo ---------- -----~-------of 

7.5 
10 Snnd ------------ ~Ji-ed'--~ --- -~:ii"54 ------------

125 

13 
Sand 
Sa~ 

·---.....,~--·-Tt;a2 ----·---
~------h- -----------------~ 

--:(g2 -·--

BORING 
NUMBER: ~j~ 

'6E'PTH SOlL TYPE 
a Sand 

2.5 Sand/day 
Sand 5 

7.5~ SO'Jnd ·-
'1"0· S<Hld 
~2.s·- :samr-· 
13 Sand/ground water 

---- ·~io1:ffifR £.:--------·--
---· Low 

Med ---Med -- ~~-.--~ 
ME~d 

Mer-·---Med -- ---
H·1gtl 

S,I'I.MPLE.R:_;,_ MLke ThQ.!!li.'~ 
lJ.A. T [: 2/:!419?: 
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TCl V li:H:i r' . HI/ 11 
fAN'rl :1411 Sf>lll. RESPONSE 

PORTIANO tERMINAl 
PAGE 1 Of 2 

TANK 341 I SPILL RESPONSE 
l?OilJlAN1~) TERMINAL 

.S.CQQ!2_01~ 

UNOCAL BUDGET COST ESTIMATE 

[tlls projer..:t Is intendfiJd 10 locate and tomQve free-::>hase gm:oline P•~11ct recj on ti·H.:: ground wut<:1r 1obl-o: 
In tun!<: rorm 1 at Unocal's PIA trand terminal. Hl,;) ground wcrtor coni w:-~n(ltlon'.:> m~ res·.Jit ~Jr a 11.60::: 
gallon w;nmo of supsr un\oo-jer~ g::J5ollne tron. tai1k J41l en ~otnumv 22. 1997. 

ErnoqJen.:.:y rnspom~~ c1~n1ructors wom lrnrnodlcio!y retolno(J lo o~~isl i'l ro:;poncllng to ·ri'H) lnc'.d~:r,l. Hl(ly 
asslstH<J In Isolating the tc.nk anc.l removrng cnptwed g(lsoUno 1rorn surfoce impounclrnHnts cs 
Wf~ll c1s 1hJ worm handllnu s)'Stems. E11'ortt. ihcm ~.r-lll'tE•cl toro::atln~J n1~: SJ.Jspect~:·:-.1 plumo ot f1 ne--pho:;,~ 

gasollno un the groundwatm 1able. This lnGiulle-d borlr>g fEtm~:otclr'f mor'ltor,ng wo!l~ ond instolllno 
WHIJ cmngs io de!lnea1o HH'l CJ:Cent of n·1a plumn. These task~ nre t:::Jrnplete 'm :::1 •:.Jr8 lnclud4.J:i In th(l 
<.;o::.t t1Stlrna1o below. 

f?!.JcO\IfJ'!/ otfmts wJlJ concontrdte or- ln~.t[]lllnu q ·;un,~s of ~l",r•<Hit jt::ccvery w1~1!s, colloctlon piping nnd 
u pw--1rootrn0flt system for cap1\Jr~J(j ·;;roundwurer and fre~1-ptlCJSU proc!uc1. Tt1e .1" (Jiumr-~lr:r rt:cJcovery wells 
will bu approxlmotety 25' doup J:md l!lls1olle,d p-er The Stcl1o ol Or~['Xl'~. WelTer r<o~ntJr<~~C·~;· rElll.Juerrum1s. 
Coi!Hctlon piping will cortnF:r:t the r~:~covery w~~li:> lt) 1ne groundwolm prEl 1rna~r 11cr:.1 :~•r:>tnrn. It 10 9f~1em 
will be~ ooslonorl to hancJio o flow r::tt€1 t)f approxlrn()tnry 2C ~~pm. 

Jl1e nmtJndwater pre-1rootmeni· sys1orn 1:> to cor·,si~t of an oll/wntor so;:.H.Jf(l1or, 1ra\:l·p1Krs;; cullcct'on lunk, 
two 1mr,)for pumps and twn carbon tiltor unlts (r" ~erros). Trla twot-od gr~ur 1dwr 1rt~r will !nEll I i)O Ol}flrpod Into 
\mo 1t~B ·:ermlnal's prnc:o:>s woter trootm3nt syr.tom und flnolly d\~et\m;wei tn tho POTW umtf1r un i:-~ciL.strlnl 
wostflwotor discharge p~1rrnlt. 

Tt·1r: ~.copo o1 work lncludos tt~chrtlccd con!~JitonHng rflOS, s~·sft:tm ctwr::I<Ot rt on<j starr-up (JS~I·>t•:1nCEl. 
Thls proper i!. limited in clurcJtlon rrorn tt-,;, lnltlc.1l r1~5ponsa thrount) tr,,~ !lrst· :}0 ·tJoy:. of opmutron or 
tiHI rrocJuct f9COVAfV sy,:-,10!11. 
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F~:OM l.JNCIO~L Pf1Fllf.lt~D TEPI'I 

:~lot<; rl(l: limn 

No. _ ~~ontlly~J::!~~-- ---------·--· --~---·- _______ !:.~>!. ··-

1.0 bp&:ao 

1.1 hnm.-dluta Spill R~'pon"' 
\. I . I Sec l~JH Slto (2/ZZJ 
1. 1.2 lrtltinl ~r.:rurloca lnv. (2{23) 
1.1.~. Cnr.t. Re~ and ('N7il - 2/2!1) 
1.1.4 Wmto DI~OCJI 
I. I !, ~OCHI f<splacernan: 
\. u, lnb ~~~r1ng Fee~ 
1.1) Ml~::. 

12 
·,).I 

'1.2.2 
1?.3 
I 2 . .:1 
1?.5 

R4JC•W01V Wnlls 
Drll' II< Install 3 Wells 
r1"' ·ov(:ry Pump~ (3) 
Ro<:ovmy Plpln"' 
Luh l8 .. tlno 
'nr :hr,l.-:al Ovaro,ignt 

Subto!ol 

1.3 
1.31 
\ :t?. 
1.3-.J 
].1<1 

1.3.5 
1.3 ~. 
1.~ (, 

Gro.u'odwaterl<EK1tm~~nt Sy•tom 
OII1Wolnr Separator 

1.4 

1_4 1 

1.4.7, 

1A3 
1.4 •l 

r'1oduet Rocovary r.:mk 

'"""tN Pvmp• (2) 
C(nbon Filter Unlf'l (7) 
Power & Cootrols 
Spl':l Contolnmont 
(:(; ntr< '"tot Oporntlnn 

E:n~;lncerlng & \n,!pect1rm 
O..mlgr. Englneo:rlng 

l'urrt~ltllng '7 
Dl' u F\elmbtJn;~:~menl .,...-

1 
ln-<pm:1im\/S1.1rt- up 

1. r-. Gor.tln(lHn<..)' 

:~~ .. , 

2.0 Capllnl 

loiol 2.0 Coplfol 

·suo-IOVL1 

SUb-TOI!LI 

SIJMNII~R'i OF COSTS 
I .0 f:X! w m!.fl 

2 o capital 
T~lal bHmotort Co~IS 

:><Ill Sf•- U<LS 

~:l.H:X) 

S.3.U;lC 
s~.ox 

S{OOC· 
57.000 
Sl.:JOO 
S2.t:oo 

:>22.1l0il 

t.:.>.um: 
:;:t,OOO 
:)?.COO 
s 1:/. (X)I) 

$3,,:)00 

S4.Jm-

-~:.!-IJW. 
f, 2:l.Ollp 

:1.0 

S 1 ~~t::nn 

s~n .•:oo 

SCI 

:wuno 
$0 

l<~bnr 

Co~r ·--·- -----·-, 

:>:.wcru 
:)5.0[1(1 

Sl:?,O:K! 

S3.mo 
57,0~0 

S3.fl-~1D 

.$MQQ 
Sl4.fX:lO 

SJ.C[JO 

~' 1.-:co 
~::\. :w 
~·:_:.co 

51!_[1[1() 

S-5,,(fll 

.:;amm 
S25/lO..'l 

S:~;,CIIFJ 

$1.'.L)()0 

110:>,r;t()l) 

~~0 

S lOZ,J)QO 

·>n 

UIENS P. 11/lt 

-:AN~: 3411 SPltl f~ESPONSI: 
P :)RTLAND Ti:RMINA\. 

F'AC?E 2 OF2 

1uto! --~ r----~-u ________ _ 

~ Mvtr f:/}£cs, -r {)e(~ 
"fi ::>riJilr-F.l! d.o. _ 

Sl'.ll,MO_ 

SG 

S\93,UOO 

TOTRl_ P. 11 
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CARIBO.~·AIA UMIA(JIN~~EN m11. S'f!iil EM::i, INC .. 
8640 MONTICELLO LJ~NE 
MAPLE GROVE, MINNESOTI\ 

c:::...UONAUR~ 
55369-4S47 ____./~ 

fi1?.-~2.r:.•29~1~ 
FAX 612•4:25•6US:! 

ENMAONMENTJ\L S'I'STTMS 

TO; Dan Treuzzolino 
UNOCAL 
(714) 428-8031 Fax 

FROM: Chris Riddle 
DATE: February 26, 19U7 
RE: Proposal Number: 

Project Name: 
Location: 

'~0795~> 
F~e111tal ~~~stem 
Portland, OR 

1{ 
Number of pages :;enl: __ -- _ indudlng 1thls pag1c. 
Confirming phone numb1~t at fac~~mile totalion: E11~~--<~~25-2S~J2 
Camonails facsimile number: 61 2~4:~~182 
Carbonalr's courier ;~ddross: El1540 Mtlrltillcallo LanE~ 

~llaple Grove, Ml\1 55~1.69 --......... ------~-·-------.. ----·~ 

Carbon air is pleased to quotl! prudw;ts ~md services for the n~fE~l"E:nesd projnd. The ~)ropm;::•l is based on 
the information provided in our phone 1::0nvnrsation c)f FebnJ~1r'J' 26, 1997'. [letnHed product 
specifications are attacht~. The pricing shown :l)elmN is baSIEd ltPClrl ~1and;:~rd UNOCAL pri,t;iny where -
app[it:;sblc. 

All C;arbonair equlpme:nt and S)tslEims ~•hould be opemted only <l1fter thorough n:viCYir ot the O&M manual. 
If there <ne any questions reganding ·thl~ DfA::r;!ltlon of tt1o ~)quipmeot, pleasft r:ont••ct :tour Cvrbonair 
projed manager at 800-!i26-·ll999 Of 61i :~~-4~'5-:29912. 

Re111tal Pricing (1 month minimcJm 1el'll'nl 
Im_:~m~nt .. ~Q...ui.Qment 
(:1) Grundfos model 1 DES sul:Jmemllble well pumps 

- ~l5 gpm @ 1 00' TOiH 

$ 2:,:~31J.OOlWel!'!k 

X gw~ ------- '1/3 hp, 230V. 1 pMse mcrhlr 
- :~s· of 2 wire plus ground rnotcw lellid df!?JYio 

" {6) Hec.overy well floa1ts 
-50' lead 
- (2) floats per well 

{1) Cnrbonair COWS :~0!~ oilfwuh~r :;ep~ml't<Jr 
-30 gpm flow capacity 
- 270 gallon woti:Jng vo:lumfJ 
- 164 gallon discharge SUI'IniP c:upadtv 
-as· long x s:r lll'ide x 46" t1igt1 i=I!;~P vessel 
~ 3• inlets and ouUets 
- coalescing me1iia 
- Vapor tight cover 
- Solids collechon sump 
- High level alarm and purnp· operation switchE!S -
~Mounted on a slancf (-4-' lhlgl'l ITia)dmum, ac:tu;l'l t1ninht 1 n he rleterllr'lirH~1!) 

(1) Product storage drum 
- 55 gallon c.apaci'ty 
- High level alarm S\r\ritch 

/,~yo 
;), 'fOoJ 
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{1) Centrifugal transfer pump 
~ 20 gpm@ "74' TDH 
-1 hp, 230V, 1 phaSE:, TEFC mlltor 

{2) Carbonair PC 131i<luid phase ;carbon adsorbc1s 
- 4 ft. diameter x ~7 .5 ft. lhi,Q!tl ste,EII vossaJs 
- 1.500 lbs. carbon capacity each 
- Maximum deslg.ll'l pressure 9'1 psi 
-Estimated breal~thmugh l)f both vessels in approximntdy 80 da,~s 

One time preparation fee 
3,000 ltJ,s. of reactivatEd e.art>on 
Oispos.1 I of spent carbon 

-Assumes non-h;~IZardou~i clas;llicatmn of spent cai1Jc•n 

Gener-a.l Conditions 
AU rent~1ls subject to e•~uipmtmt Cli,!l'ailability ·~nd t.he R.Emtal A!~rt~~~m,~nt attcu:hed. 
Terms of payment are Nat 30 days, unles..() <lt:herwis•~ specrfie~:1 in lhc5 document 
Proposal and pr1dng vaUd for 30 days. 

$ "1,440.00 
$ 2,400 .. CID 
$ 2,100 CJO 

This proposal and pricing are bas•~d on o-ur interpretation of th•~ ~:ections of the FtFQ or specification that 
havo boen made availabh3- to us. Exooplions have beE~n noh~cf lMhere evl:r ~!O!lsiible. In tli•~ event of a 
conflict between the languagl: in 'the specification and the prop.o~;al, ·the lan·~uag:e in 1lhe pn,mt:>Sal takes 
precedEJnce and is the basis of tha proposc·dl pric:ing. C:lubonnlr 1·esenrcs tilE:: r1gl•t to reject ;:Uly order 
b<Jse~d on differenr.es in pricing. Carbon<lir res.entes t.t'u:~ right tc. reject an]r order has.~rl on differences in 
intcrprcllatlon of the !)•pecifica:tion, l>r ·for uzw· reason at the ~irfll:! Umt 1m order is llmdewd. 
C.art10nair will not ini1iate worr!C. wiU1out. a signed Rental Agreement. 
The typical shipping time "for \thi:• oquiprnont is 1 - 2 week.'S. The actual dt~lilmry :sr:he<lule is dependent 
upon 6Quipment availability and "~II be providEid after receipl c•f :~•g1ned Rental J\greeme"t. 
Slr~ipping charges am not includ•}ljl_ Jl~dual tn::i1;Jhl r.C1~iis, r0i9 Ne:w !-lope, Nlhl, will be: pm~~Eiid and added 
to invok:e. 
The ele1~rical and comrol panel dasion tor the proP'Jsed l))l:s11am Is t~1sed upon the a11al1abili'ty of a 
120/230V, 1 phase p1lwer source, 1Jn1e~~; otherwise spe:(:i1ied. Cn~1s asso·cialcd 1111rth th1e red~::;;i~Jn and/or 
retrofitting of the system as de:;cribed aoove are the re:s:.ponsib~litiy of the purchas.er. 
S;~:~les tax is nol included ~n prices •lUJOt(:d, where requlr,~:<:l, sale:s tl:IX will be addE:d ~o be inVI)ice. 

If you h;lve any questions or '::ornments; c.o~:H:t~ming f.his lnfmrnatlon, please feel free call Mr. Ron White 
at (206) "120-4612 or rne ;at (6>12) •t2!i--299~~- Ttumk ;,-m11 f;[lr th~ npportunity tn bid rm this prni•~d. 

Sincerely. 

(!f) I C:j -.. ..-... . 
, --- ',_ P l"~{_:· •• L------------~-~· 
\ \..r~ -• - ~ /bLA.7/-: 

Chris Riddle Ron White 
OEM/Sales Development Manager Regional Manager, West 

Acce1tJt1~d by: 
The propolillllafld t~ & (:Oildtl.!tJOS herein lire adalUW!edQ4~ and BOOI:pll~l: 
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Oii!Water Separators 

Carbonair's coalescing oil/wate-r separators .1 re de~:igned for use in rnany appliGltion~; 
inc.ludi n g groundwater remediation, treatment of srorm watn run otT and waste· wa;n 
trcatm~~nt. 

Carbonatr has the kuowledge and ~~xp~~rie:Jcf Lli assist. you in seiNling the prop1~1 
equipmem for your specific applic;r:ion. 

Our .sepaL:ttor design incorporates malescin:5 media thar facilitales che co!kninn and 
removal of small oil droplets and also facilitalt:s the effective removal of fine su spell 'kd 
solids lhat" may not be renwved wirh quie~ ;:one separar.Ms. 

Our separ,:1to:rs arc con<;!IIlded of tlbergLll.~~; ;·einf(Jrced JPlasnc <1r:.1l aH' highly n~sJ)n.n r to 
oJrrosion 

Piping i~; (onstrucretJ of sturdy P\/C. 

STAI\iUAfW FEATURES 
" Fihergl<l.s.s construnion. 
• Crossf\uted PVC coaks.dng media p:acks. 

• Vapor tight cover. with quirk release Iardws. 

• ~;o!ids collection ~•u mps with. clean out access. 

OPTIONS 
• Cuswm designed e·q1 .. Hpmem. 

• Steel construction 

• W;~trr discharge pump with kvel corHwls. 

• Sight glass. 

• Level comrols. 

• :-;;Judg~~ discharge pump. 

• Oil discharge pump. 

• Exrt:rr.al oil r escrvolrs. 

• Llevalwrt stand. 

• fnf[uent pump. 

SPECIFIC Al"IONS 

LiSTI'cl on other si<lc-

1 Cu~er ' l;:!' -. 
7 Cnalc~;clnq M1~j1a 1-'.u::~ 

~. FHP OiiM'atar S.!!p;., ··a1t" 
~. OE Sf:immm 
5. Ullul!rr10.lllet 
€ Oil ::-;~""""~' Ot!llet 
I. Sludgt< !Jr.~< n 

!:! UvoCk rklua:,t• !.>1: 11 

: n. Siqt11 Gla:;:; 'Mill i jl,'i"~ ( :1J1::1 Dlj~ (U;;-!I(u~~:~l) 

1 1. St;l~ld jOplinru:J 

0· 

CARBONAIR 
OiljWate~. 

Separator~ • 

-.. 

.. ' .. , 
. ~ .. 

·. ·'· 

·,.:_ ... 

3 • •• 

.. 
. ~ .•. 

:. . ~-: .• i 
. ... 
; ~-

~.: -i;-. 

··- , .. · . . _· ... ·. 

'·-~ 
'•-1 ~ .•• -. 

. ' ..... 

'I • ~,' • ,j ·,. ' 

. .•. 
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----~ -------· 

MlnnMpolis. MN 
600-526-4999 

SPECJFrCATIONS 

~ -----=-~~-==:·.-· :::===:=::::::===== ·:····-.-:--=·=====::==::=:~:·· :-:~-=-:=-=--======r-~~~-~ :::===·:·-·-========-~:--:=::= 
cows s cows w cows tS (cows 3:[1./ cm.vs so MODEL# 

·--- ··- -~-__.__...._--~·-··· ·---------- -~------·----··· ... ~ -------·~· ~-------- --.------- --····· ··---~-::'""~~~----------- -. ... .. ,,.. -·····-·--------·>·--------

L {inches) 

w {inches) 

l I \inches) 

Inlet (NV!') 

OulleL (Nir[') 

OU Our (~F'T) 

Weight Empty 

Weight Ft:ll 

Media Cubic F!. 

Media Sulfa[(~ Are.J 

Work~ng V(~\ume {)',<1\s.) 

Water Reservoir (gab.) 

p·~,.).Jud lJ.Jt~ Sh,·t:l r:r'tmm-9f, 

{O)'J':J(~ b•,' c.Uti(UI.11( 

.~--.--.......-----~----------. ----------

60 60 

16 l8 

:)<\ Y1 

2" 2i• 

r)ll 

'· :~II 

! 11'2'' 211 

\Qt) .i \5 

8H.l t 26'1 

:~ 4 

238 4f'f. 

t) 1 8\ 

=~s 5T 

-~---__.~ ---------- ------~---DOOOOOO••-••• C . - ---·------··· -------- --~-------

60 6B 80 

40 5). ,. 'l 
,].-.. 

:~4 46 45 

:r· J' 4" 
"i-'''1 
.J 5" 4'' 

:?.'1 )" :~· 

n~, nc :mo 
1900 3B9S 4705 

b 16 24 

lit. 1q(ll 285(J 

~- ).~ li"O =~53 

.l:lf j ()1 i.66 

0 > 
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T lNFL.LJEN i 

J" DRAIN· 

COWS-30S 
::'10 :::ALLON. FRP 

Ofl./WATEH SEPARATOR 
WrTH SUMP 
PN: 138740 

.... · ..... --- :;;'' EFFLUENT 

---- · 1" COUPLING 

::;:;~.] t~;; [i rawing J.ll :35757 
H5.0l.3l 

G~) CAll. BG N ArR 1 995 
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Liquid Phase 
Carbon Vessels 

Carbonair carbon adsm·bers ;ue [k1;il:1ned ~md nu<mu· 

fuctured m accordance with engi.llet'~riug st.ar.dru·1iq set 
forth by ttJf~ American Soci!cly ofMech<mical Engin<~:ers. 

The materials used in construction are in ac.cordanc·e 

with standanis established by AWWA., 1--"UA ;md EPA. 
LF'C ~~ These low pH.'ssure drum-t)1}e 

adsnrbeiS pcovide a simple, econom:i.oat way to treat 
low-flow organic-laden water stieanJ~;;. The LPC 3 
arrivP_'l ready to use; installation is quick ~~:nd t!nsy. 

J'C 1. PC 3 Interiors of Ult:Jie vess~:la ar~~ 
1ined with high density polyE!thylene for re&:istanee 

to chemicElls and abiasio11S. The re~nforeed :fibeq~l<~.s:> 
mnstruct1on makes PCl and PC] units suit.abl~ for 
high pn!lmun~ opefation. 

I"C 5, PC 7, PC j_"J, A: 2 0 The welded ~:t~~~~ 
coz.u.-uudion of the.,;e popular models a.'!Sule& 

strength and dwability. In_ter.[otG aie dlouble (~:>JJ,ted 
with a t'lm:osion-resistant epoxy. Two--inch diamctn 
influentjf:ffiu.ent couplings give gmillter cc)mru~ct[on 
flexibility. Large carbon slwry lines permit fast IL'"· 

mowl afspc.ut caxbon, and dual acces:1 po:rts pm;rid•~ 
easy inspection and maintenance. 

PC .28 Carbonaic's PC 28 <:arborl a.dsoJb~r 

offcr.i al><we average v-alm:. Tbe ptoporti,tms of thiB 

-vessel (~ix.-foot diameter) and its capllbil.itie:J- :make 
it adaptabk ~o a variety of industn-<Ll, munieipat aud 

potabk op(:fations. Dumbihfy is bui it· 
in w1th tough weldf.c.-stt:d ('Oirl!otructi,:ln 

and duubJ,~coated eJ:OX}'•-lincd jrztt~riors. 

PC 50 Thc~ m&li:t--d PC 50 is a 

proven perfonlU!l. 11le conic~tl 'btlttom 
cotle.r.tirm system allo~ full l.l!~t! -of the 

cou-bon bod, while the: ca:rbon s.!u.ny pip·· 

ing_ permits c:omple·tf~ removal of flpent 
caibo11. The \mit i:; 11JOJde of wdded steel; 
vc"c!iSe:l iuteriors are double ccm1ee with 
a corrosii)n-:resistant epcrcy. "Ihe larg1~ 

crurbon ~;:lurry iines ]:)tnnit fast n~nHw-a.l 
of ap~nt t:arbon, and -the 10,000-po:.Lnd 
carbolfl (~lpadty provide!! c~rtflih.'kd life 

at a full ran:ge of flow rates. 
li?'C 78 Witb a cm:hon capacity 

of 20)000 pounds, tb•~ PC 78 is one of 
tJ:ie hugt~rt single-bc:cl aw;orbEl S 8v.l'.i1-
ahl,!!'. Thte, unit has an exee!tt-nt tr.ack 

mond in nmni cipal,, iJ:t.dustrial and :pot
able Si~P[~ca1jmm. Cmlsttuc:!cd oihi•J'f'ld~~i 
&teel, :~he v~l interior's E!po;~y (':Oating 
o.l'fex~; hig.h dte~mkal re:!;i~ltlmc:f~. 

OP'I'lONS'. 

rkcott/3 pi:~Jing J10l-Ck~,ge w.i'Cb quick 
cnn.n~dO(B. 

lnfluenVdl1111~t qukk-~nt!l:1: k1L 

lnflui:nVefl11u::nt sam:j}!f.ng :tJil'd J:'r,:ssure 
:ln.dicatnr lrit. 

lnteriof &ll.mp,ling kiL 

Noim-GE·r;thng !::mtpl·~ Jl<Htlt 

iPlow inlrtmmenli-tti(ln,. ~ucluding lllt~en;, 
Jf<'Ugt:l' Rrl1lwllvr.s. 

Ca.rbont cllnposallllltll I•~pl;!!CUD<tll~ progla:rc 
f(] :r full (:Oillpli~nce witlt t:lllfi.lrOrutli!IJhU 

reJi!Jl!btim:t11. 

ASME: Ktamp. 

Sk:i.:ll c(Jorhlift~•hk:J. 

Sli"E(~lLf'Xt~ATIO:N"S 

·, •. 

• ... ~. \ f•. 

•" -
.J .. -._ ..• ~ . 

., 
'1 

. ' 
_.' 

' . 
' . 

: l I 

. 1-o"'"," . 
... _' - '=\;('-""•.- '-

: !~ • 
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OMRONMEl'fTALS'YSTTM!$. 

8€:40 Monticello L!lrMt 
Maple Growe, MN 5..'131>9-4547 

612-425-2992 800-5264999 
fll~ 612-425-6882 

ff 
.r.~ 

~ :!~ 

Pro.~uct ~til Shu'~ KI!20JJ\-:t42 
Cll9941oy Catbonair 

~ 

" 
-~ :ij ~s ~r rr 
~ :~. t. ~PH 

f-'. k"j",' /l . .:S 

C!) ,. .. nul· <a-11 nEc\'el. ED PA.PER 
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7'-!1 3/4" 
APPROXIIIIAI E 

Ce.r·bon Ads~rbm··-Liquid Phase 
PC 13 

12"" ~: Hi" 
\1\ANWII.Y 

______ .... -•t-8" 0_!)_ 

TOP VIEW 

- -~ ---------------------. ----·' 

Not.t-.s: 

Pr-e~s:ure vessel manu
fad.ured t..o ASME stan
durds lri'lh a pressure 
r-ating •Of 91 PSIG 
·working pressure. Code 
stomp not included 
unles:~; r'f!<l uir··~d 

2 ~~:tc.Lzl rl.il.t"<i p ipittg and 
vulVf: pa.cJ.:ages are 
shown on piping draw-· 
ings. 

I
I ~-- ?" >t 1501/ 

ANSI FLANGE 
(iNFLUENT) 

l 

I /". l' X 150(/ 
/ AN!)I F\.J.NC[ 
' (Cf.Fi_UENT) 

,.. iL=~-~ . J , ... 
L t~_._ .... ___ -~iif~i~----- ..:.:-~:--=.,_ .. !... ' 

[ \,JJJ.:J+=' ----- -- ----------------~-- g 

-- -- . ~- ~ .J -4 1/·1 
- ·l~ - -T- ------ -- -r 

\ .... )"X 150;!{ RF'. IIJI.I'IIC[ 

(C..A..~30N :5LURR'' OUT) 

ELEVATION / ~~RONT vmw 
~~=-.:;::;;:;:~::=:::.==::::::::-::-::::.;;.~~·~~=-~~: Sah!s lJmw:ing #106520 

94.05.06 
(~~:r CA.flHONJ'\IR 1994 
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LIQUID-PHASE CAlWOl~ .I\.OS01RPTION MODEL. CAl~CUI..ll.~riONS 

CARBONAJCR JE:NVJ:RONMENTAI., SYS~CUIS 
8640 MOl'iT"i'ICELLO LI\NE 
MAPL.I!: G:F~OV'l~ I' )I{N' 5:::; 3 6 9 

PHOli:E: 6:1 2-425-299~! 
FAX: Eil2-425-68:!~2 

CARBON ADSORBEHS: 
NO OF ADSORBERS IN SERIES: 
TOTAL :loiASS OF CARBOI.Ir (l:..BS) : 
l~LOW Rl\TE (GPM) :: 
HYDRAUJ .. IC LOADUrG {GPM/SQ.:E'IJ~): 
EMPTY 3ED CONTAC~ TIME (MIN.): 

DESIGN COMPOUND: 
EXPECTED lNFLUENT CONCENTRATION (PPB): 
MODEL IN.f'LUENT CONCENTllATICIN (PPB} : 
EFFI~UF~~lT CRITERIA ( PPB) : 

'I'lME (DAYS) 
10.0 
20.0 
30.0 
-10.0 
~:)0, 0 
60.0 
-,o .. o 
80 .. 0 
90.0 

100.0 
1.10.0 
120.0 
130.0 
140 .. 0 
150.0 
160.0 
r1o .. o 
180.0 
190.0 
200 .. 0 
210.0 
220.0 
230.0 
240.0 
250.U 
260.0 
270.0 
280.0 
290.0 
300.0 
310.0 
320.0 
330.0 
340.0 
3~0.0 

VOI,UMl~ ~rRJ~:PL'TF.D {GAJG) 
~!BUOOO. 

576000. 
864000. 

JL152 ()(}0. 
1440000. 
1728000. 
201~i000. 

~!:3104000. 

2!:i92000. 
2ll.::lHJOOO. 
3168000. 
:34-5600 0. 
3744~000. 
4. Cl3 ;!!{)() (} • 

4:3.20000. 
4608000. 
4B96000. 
5:L84l~OOO. 

~;4.72000. 

!:i760000. 
6048000. 
6]:36000. 
6624000. 
•6912000. 
7:H>OCIOO .• 
74SBODO, 
1"176000. 
80154000 .. 
83520-DO .. 
86•lOO·OO ., 
89:~8000 .. 
92H\.OOIJ .. 
9504000 .. 
9792000 .. 

10080000 .. 

PC'U 
1 
].500. 0 
:;to. ooo 
1 .. 5893 
1.7. 992 

EIHN~;ENE 
l.OOCJO. 
10000. 
1..0001() 

BJ?]<' • CONe. ( P f'B) 
0.00001 
0.0000 
3.301.9 

11:3:.2 91l8 
3887. 4l~n 
7428.1039 
9002:.6441 
9627'.8'9158 
9864.SOlR 
9951. :305'1' 
9982. 41[)1~)0 
9993.8S9!5 
9997.36-6il.l 
999B. 39Hl 
9999.3779 
9999n89l3 
9999.8'76'7 
9999.7970 
9999.75l8 
9999.8995 

1 0 0 0 0 • 0·1!2 ~j 
1 o o o-o • 17 3 1 
1000H.lt523 
1000 10.1012 
10000.0167 

999'3. 9740 
99~9 ,, 961.7 
999~:1. 9258 
9999·. 8966 
9999.8970 
9999.9356 
9999 .. 9H35 

10000.001.0 
10000 .. 0174 
1oooo .. o:w:L 
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LIQUID-PHASE CAJ:mo:~ .M>SORPTION :!WlODil., CALCUl.J!lTlONS 

CARBONAIR :~.NVTRONMENTAL SY.S1:'EMS 
84)4·0 MOt-r~rrCELLO LANE 
M1~L:e GltOVE" MN 55 J 69 

PHOl'llE: 612·-425M~2992 

F."x: Ei 12--4 2:5-~iB82 

eARBON ADSORBERS: 
NO OF ADSORBERS IN SEJRI:ES: 
TOTAL MASS OF CARBON ( LBS) :: 
FLOW RATE (GPM) : 
HYDRAULIC LOADING (CiPM/SQ.FT): 
l'.:MPTY BED CONTACT TIME (l!o!DT .. } : 

DESIGN COMPOUND:: 
EXPECTED INFLtrmlT C()NCl:Jil"FA'l'ION (PPH): 
MODEL INFLUENT CONCEN'l'llATION (PPB): 
l~FE"LUEJ!IT CRITElU:A (PPB:l: 

TIME(DAYS) 
10 .. 0 
20 .. 0 
]0 .. 0 
40.0 
50.0 
60.0 
70.0 
80.0 
90.0 

100.0 
110 •. 0 
120.0 
130.0 
140.0 
150.0 
1.60 .. 0 
170 .. 0 
180.0 
190.0 
:200.0 
210 .. 0 
220_0 
230~0 

240.0 
250.0 
260.0 
27U.n 
280.0 
290.0 
:300.0 
JlO .. 0 
320.0 
330.0 
34.0.0 
350.0 

VOLUME •r:REA'l':ED {GAI.;i 
288000. 
~i76000. 
U64000. 

1.152000. 
1~~40000. 

1.~1:2800(1. 

;w160oo. 
:! 304000. 
2S92000. 
2·080000. 
3 ].68000-
3·<f56000. 
]744000. 
4032000. 
<L~12 0000. 
4(108000. 
4896000. 
5].84000. 
54.72000. 
!i1'60000. 
ti04f.l000. 
6336000. 
6624000. 
6912000. 
7;woooo. 
7•181HIOO. 
"J'7'76000. 
£!,1)64000. 
8352000. 
81540000" 
B!J:2B.ODO .. 
g;n6ooo .. 
9504000 .. 
97920.00 .. 

10030000 .. 

:lOOO. 0 
20.000 
1-5893 
35. 9:B4 

BF.NZENE 
]_()Q()~'). 

10000. 
L.001()0 

l::!}'f'. CONC. ( P'PB} 
0.0000 
0. CIOOCI 
0.0000 
o.oooo 
0.0000 
Cl. OOOCI 
0.0000 
0.(1000 

37(1. 7213 
14 8::::: • I!:;] fi, 
5930.41';!4 
83011.02:96 
93?-3.714} 
9734.1)1.0 
9898. 3SlQ·9 
~)96C'. 62:0'7 
9985.41H7 
9994.6871 
9998.04!)8 
9999.4841 

10000.1766 
10000.3498 
10000.2304 
10000.07tl2 
10000.0120 
10000. OTlR 
1ooo·o. o7:;n 
1000·0. 0770 
100010. 1.0~7. 
10000.0735 
10000.061:3 
10001[)- 037~) 
10000.0169 
1.0000. 004,1 

9999 .. 998?. ' 
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Iten1t~ti A~greeanent 

ll1is retJLil agre-.ement is m.ad!~ :as o:f .. ···---~-----····-·-··--, 19 .. __ ..• _, hy anri hetween Carbonair 
ErlVirorunental Systems, Inc., (Carbon<J.ir). and ..... -···--·-------·---··------ ______ ··--·-· __ _ .. ---·- . ___ O? .. enter). · ·. 

Tl~is agrt~em(~nt and the accompanying :;n"{Jposal cons(iCute: a binding contr<Kl, once signed. subjeCt 
to the r.erm~ onrlineel in this agreement. · 

TI:R~[ 

The te.rm of t!Jis agreement will begin on the date cl11! ,;~yui.{H~H!Ht is shipped. and 
.,-- ' 

If tlu~-~~ipmem i:; not retnrn.£~l to CarbOl\air by tJJ,:': end of the :re.ntal tel·m. ro!ntal d1arge~) shall ODlltiJW~o:;:~i~~ 
aCA.-r{i,(:~_:-:·_9g-~;a mortth-to-~nthf~ek.-to--\\~* ·b:l5:is. · .. '1lu~se: :rental charges .. ,,,HI be assess~~d 
-montPiweek. ··ur·p-oruai1·_the.rebr.:1na[ ·tlit!::~lipment·:is ·not -rc:1urricd. · ::,' · 

0
° 0")-;\~-:::'.X;\'.

0

00 T··. 
0 

O: --~.,··,~--
0 

".--- •• ·.~ :•1,''' 
0 '···.:·1· -~ --:- ':' ,..- O ~-

: ~ ·~~ ~ 
In the event the Re.nr.er requiies Carbon air: to demobilize _the e.q,iipment,. Renrer will pnrvidc thirtY: •:::_::,"~":;:,r:::~"-
writ#~ notlre .pripr: to ~~ -~Cjl#'l!I~ date;::,6f,demobili:~~i-~p~:.-. ln:!_~ls _cl.<:e,- th~.i~~JllinationsJ.~# .. {~~~~~~ 
(30)"(1ays:fmm.-4tis notification·uQless C•t~ona-ir is ·dehiye.d ·th"Jrn demobiliii~J~_:-t~i';' e,quipit_!~~nl~:~ 
beyoiid Jt:S ''omtroi • ·,jn ·whicl{cascl rentli ;:1::harges \vilf -j~)nti~me ;U'ntil . 'tl"Ae .·CQU~plfJt~ilt- is (:1 et:t;;~~-·J::i ~-~~:~;~~~ 
eqtiipinerit is . returned before the end o{ tile in.itiaf terim. _:Rcnr..er is resporuiiblc' fcJr the ~.~!!lf~~~:~~~~; 
per'iods. 

AITEfih.N.c~: •.• . _ _ _ , , 
The a<:.cornpanying proposal No. · is an invtration to r~nt <.>Jtd will become: a binding contci~.-:in .· 
conjunction with this agreement, ~~11e~-accepted-_. · · · · · ·· 

RENTAL EOlJIPMt..:NT .... 
_/."Renter B.giees tri rent and· Carbonair agrees to furnish the equipnient Hstt.'d in accard.ance with 1the J.e~--~~ . :'':::f;~~?-:. 

conditions set fi::n1h herein_, · ·~:· · ·, :.c~·:J?' 

LIMITATION Q'E...£R0POSAL 
The price:s, te.nn:s and delivery quoted in this proposal are subject to ao:;::pmw;e by !he Purchaser within a 
period of thirty (30) calendar days from th.c dat.e hereon. 

:n::_RM£_Q.f_f.d-XM~~r 
To Re:nters of approved credit, net an10t1M i~ dut~ .al CarbC1naii \ •:JI]io:~s 30 days fmm date of invoice. 
Carbonair reserve!: the right to c.anr..el the contract or C(~c;tse work if payme:u'i:s rh(~Jii';()O an~ not mceived when 
dae_ Eip;hteen p(~J cent (18%) intercsr pt~r ;mnwn shall be cbarzed on aU unpaid bahmo~~; .. 

PlJB.CJl ~Jm~_QYTlQN 
Rental payments »rc applicable toward the purchase of equipment at the rate of ~:5 •r.; c,f t)l(~ j en1:al payments 
made to a m2XJ[num of 75% of the purclnse prtce. New equiprncnr wan:aut.;e.':i c~xlenci frt)m the date of 
pucch<L"SC. lll.st.a.Jlation and OU1er St:rvicc. Charges([() 1101 apply I()Waid purcha5e. 

o\R\95 

COP0013919 



FEB- ;?6-1 'J'Ti' 17: 36 f-'. L:'/1.5 

TAXES 
Any local. :'ilalc. ur federal saJe.s, exd!:·~ or us~~ t:>x imposed on tl1e equipment m \.!.o'Drk rovcrC(! by this 
proposal shall ll!~ p.id by th:; l'urchas~r in addi(ion to the pri(X~s qw1ted. · .... ' 

~;ER~L~~S 
Carbonair will provide tiaining for 1:he opcrar~w~; nf f!w cquiprnem Ttw price (O be: paid by the. Renter for 
these services: shall be the amoum shoVirn on tlw proposaL Remer ~.hall seek tc provide ac:::~s:~ for Carbonair 
to such location (or purposes of service :;~nd ins_pection, shall nm held Carbonair responsib\e for obtaining 
any necessary pt;rmits, licenses and other gov::.rnn:enml amhoz·il~ilions and fur compli::mcE: ·with applicable 
laws and regulations, and shall rem equipment during s.uch period a~; delays ctuse tlw t~quiprnerlt to be idk. 

J)JSC~~JM:!';.:R. . . ... :~ .. 
Carbon<lir wi11 not be respon:sibk for damage[(} equipmer:.t or mawrials tluougt improper storage. impro!~f<.:::._:· 
servicing, or through atiempt~ to opelate it in (~xc.ess of its raied capacity or recc.munended use. intentioiiaf~~~ . 
or ot:herwb;c, lly p;uties other tha.u.CarLonair nr its alllthorized rep1resematives. N1;J Caxbo:narr equipmeiii:Ws\;~~'·> _ 
ccrti.fl~ .for. op{~ratio~ until the iri.i;talla1ion i.s insp1!,cted :<md · start·~up is pcr:forme:d by C;!!.rbonair_()?~t~~{_::~_. ... ~::~-~~~ 
authoru.ed representatives. . :::.';;A~ft,-:::o.-:t·' .. · .·. · · . . , . . . · · :·i2&~gw>~t 
DEl.:IVE:RY _AND.RETURN Qf[E.QIDPMlillS:f fif_r1::gui1:rl} ,,~~y~~;; :~·o,-!:..fr:F 
Carbo nair shall make arrangements for d.::.ii veq.;· ;;Jnd xetum olf the equipment to 2'nd fn)m the project toeatib'ri:: ·: • . 
Upon delivery of the equiprnent to :suet! locaticm,. lhe equipme:nt shaH not be removeci from such location.·~~: .: . . · . 

. •) - ' ..... . 
without Carhonair's prior written .. ccmsent. · ., ... · 

BISK!!E JA).~~i_QR ))AM~G.~~-~ 
Ail :risk of loss or daniage to tht;.. equipmtmt curing the t~!.rtn of this Ag1·eement ;:md prior to its return ~ci.: 
Carbonair shaH be the responsibility of Rente:r. · 

\.\ 

MAJJY.l&NANCE . . 

Remer shall. at Renter's mvn elqien!ie, operate and maiJ1Cijn the 1,;:-quipmenr in go.od •-''1Jd:.mg order and 
pmvidc 1cgulm operating Ieport.'i pericldically 0:1 c~itb(Jilair. J\6ajar rnaint(~nanc.c hrb(u is fUOVided by· 
C~ona.i1· only as described in the propo~ml. All ne.c:essary mpl;~~cemertt parts (due to nc)Klnal wear.:not 

..... tesulting from R en:~er;s neglig•:::nce) shaH be pa::d tix by Carhcma1r, ~:hall beoon11~ pan of the equipmen~, at-id 
shaH be fJ1e property of Cart)(mair. ·.;: 

TIIJ .. E 
Title to the eq~.Iipment shall a[ all times r·emain i;1 possession of C:1rbonajr. 

A.L "(EBAl'lON~.-QlLA TT A_(]1!Ml~N]~S . , 
:Rentt~r agr~cs not to add altachnu~nts, feature:; or d~\vke.s to the t;qulprnent furnished und-:::r rhis Agreem<.~nt. 
or make: any cl"lang~.~s or a!terario11S to the equiprne.m without: the priur wrin:cn consent of Carbonair. Renter 
agrc.::~s lo rc;move any altcratiow; or· art:ldunent~; bdore the: t':qurpment is cetlll'ned (n (;nbona .. i.r, and agrc:es 
to p:ay C1rbnn:tir for any charge; to restore the equipment to its of ieimtl condilior1. 

I NDE!V{!~ 1'( 
Renr.e.r agr~~t::) ;o Lt\Ckmnify Carbona!r and hold Cm·hon~ir harmless f:~nm ;u•v <md .:d! clai.ms, demands, 
judgment_~, :K.IIc n '>, suits, cn~L~ or ex pen.<;~.s, inclmiing acHli:d n~•1~: DJ t.ab ~e at:(;rney f~cs. ac~s ing fwm or 

connected wil.h flw 1njury or dan:a~~c: to per~;ons tlr property r·esul::irl~~: fwm tlw Rewr..r·~ use or operation of 
the equipmem 

2 

COP0013920 



FEB-:::06·-·1 'J'TI 1?: 37 

D {S C LA !.~_'!f..!iJ) 1~ WAR R A.b"T[ES. . ... 
Except as set fool: in thi:; Agre1:nH~nt. Carbonair Gl.VE.S NO WAPHANT'f. FXT'RF .. SS OR JMP~IED, AS 
TO MERCHANTAHILITY, FlTNE..<:;S FO::{ PtJRPOSES, LC/\SED OIZ SOLU, DE'SCRIPT!ON 
QUAUTY. OR ANY OTHER MATfER WHATSOEVER. C.:u-lmM1ir sh<~l! nm t'e oh!ig,atc.d 10 conduct an; 
tests t:o detemt[ne Tlle gn~J ity 0 f rllC cmuc.nt. I<: enter a~; SUI nes sole. ror~spo n<; \hi 1 i<y rm t~~.e quality o( the 
resulctng effluent. it~; ultimate d1sposa1 and co:~c<pi.iance with (!ppliull:!le legal ;u;d n:g·.rlatc·ry requirements. 
Carhonair shall llO! be Hable for any dire,cr, indirect, mciclemal or com:equential d3Jr,ag(!S arising m 
cormection with Renter's operation or other use of the equipment, !lle quality of tbe. rcsu !ring effluenr or tlLe 
u[timare d ispos~J of such effluent, except to the extent ttur. such darrt&gP.s n:sult fJ-om ~ bn:ad1 of Carbonair's 
representations described in this paragraph. 

D J;:F A.,_ UI,a__: 
Renter shall be in default hereunder .s.hOJJld Remer faillo make ar'~y 1.1.ayrnent 1:c:quired by :tt1is A.greement 
wi1hin thirty (30) Jays of the invoice dare of said payrnent, or should Renter f<t i.~ ro takt: any action require-d 
by the term.s of th;is Agreement.. In the event of default, Carbortair may emer upon the prop:~rty of Renter 
and take !JOsses.:>ion of the equipmeiu without demand or notice ·v.rhe:re·ver the ~~q-uipmenr 111~lY be-Jocati!d~';_ .. _ ... ,> .. 

without proCeSS of law.:· Carbo nair may also ·maintain an ac:tion to nX"..CI'ii'Cf rent~ and •Jther p,;,lymcqr,!i· .. du¢_i~,~~ .. ~: .i.: 
,_ - . . . . :~ - . . .- ."'" .. -·..:··:~ : ~··;-.,_~!.-~~r:~ ... ~h~>--. 

?r tha~ beq)me due heretin~ec. ma~.·~.nnimit~'~his )\~n~~~~~tl, and may-,pnrsur: any.otber ren:~~¥:£51~~~·~i{8~~::·~ 
m eq~tty. ·Should Carbonau· be n~quiJred I~J -t~:e I:~ga.( acuo_n 1:c1 c:oll-E~:t _s1m1~ (itlt) P'~lrSu.a.nt to 'lhc.;_I~~~~·s~?-~?,<~·: .. 
of tlu:s Agreemenr., Renter agrees to pay Carbanaxr•s costs and expens(!~; ot c.o llectwn and/or reposseSSIOn~·
including Carbon:ltr's actual rc-.asm;table attome.~( fcc.s. ·me n::mcdies provided herein are cvmulati~e ·and not .. 
ex.cl.usive. -~~ · · · -.-

ASSIGNf~~ffi 
Renter may not assir,n or othe:rwise transf(~r its riJ~hr~. 01- obh;g<U:iom under rr1h Ar;reetnc~nl (~_:u~pt with the 
prior written consent of Carbona.ir.. Carbona.ir ma~· a::;~ign ;a-Jl or· part (J f rhe payme!Us Wl der this A.greemeniL 
Any pmhibited a-;~:ignment wirt b~·. void. 

GQVERtHIS'~.JA.W_ 
Titrs Agreement shaH be constrm~d, and 111~~ rights and reme<iies of the pmdc~ :shall be der.ennined. in 
accordance with the laws of Minnesota . 

.L' ..... ";" 

E...~TI_le: E A!iR.~:t:MI<~NT , 
This Agreement cons.tirutes the entire AEreeme;rU br.~tv .. 'een the. parties hr:-·rcto. <J!ld super~;t~des all prior or<ll 
or written propasa!s and communications relate:d t•:J l:hi:; Agn~~mem. 11"Ll.S Agre:·~rn~nt may not 
be changed except by written amendment signed by both par:ti!~s. 

ACCE.J['YI'ED: 

Carbonair Environrw.:-ntal Systems. Inc. .. - ·-~---- ---, --·-··--·- ·-· --· -- -·--- ---------~----------

By--------.. ·-··-----··-··-·--·---·- - ---- Ely .. ~--- ____ -·---·-·-·-··- ___ .. ___________ -"·-··--·---------

Dale ·-·---·-·--·-. 

TOTRL P .1 3 

COP0013921 



1 , ?b f>f..:: muns 

c~·Engi~' 
FAX TRANSMITI:AIL 

P .. Ol/06 

7~~ s:w Br~t R.otd 
Pc:atlmd, ~ 97224 
'l'·eltpbcu: {~IOJ) 614-92.74 
F'lllll: (~ll) 6l,Q~j94() 

-""""'---~ ............ __..-..._...........___. .• _.__ .... ....,ar.uz:airl:llla~••~.....,a:••-------

Tel: 

Frh. 0 Uil-492.00 

~: 

·--------------... -··-----·--·------ ....... ~- ....... --.... -~-... -----..., 
Pq;et I:la.k1 Daariptioa 

--· ·---f----·--f-·-------··-·-·------·--·---·-·-··-··--·-----------·-------·------
1 021.25197 Fax l"flllr;IIIU1itbll 

,r . 01115191 Wodt. Plaltl aPt.! f-. Srimultoe' 

__ ..__ __ ·-"""---~-----· ... -----···---·----.......... ____________________ , __ .. 

Cc~ta: Dar Ken~ 
l~or your fellic:w. I l~~~.v.~ a. cla1 111. J~011:lll~d CJorr~n Cl'n. M ~ u~GdaV~~ tbt!:re.t'ttt ~triU be~ OW: otthe 

of!ioe lfber &bout S·to. Howver. ~ wilth.c able to llt;ill::l.Jw•llowlc: with~' t-Jn~t:Jtinns ifym1 oo11d to IPaU: with 

liClllUIODCI bcft. Sbc ha' 'be6D fl.a.Uy :11n.wlved ittt our PortlMd 'T emirulll WI)!~ far the p.aat 3 yenrs. is. thlc: Aaaaciate for ~ 
project. ll2d ill cirdiiJD'IlDd wid!. OOD.trM'lllDl a.~dbarity 

~";JJ 

_j .. -------
c· --'- :.., ... -~ 
.liJ~DJ~: -----·~-·----

l'my 'l. FiO:II:: 
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Ceo. Engineers 

~16 Products Company 
5528 North'olo•est Doant~ .1'\ve.rn.:u~ 
PoniA.nd, Ol'I!!&On 912.10 

Attention: Mr. KentS. 1?enn!1ns,rc~'th 

FebJ:'1Jlllt'JI 2.5, 1 ~~ 7 

WCil:'fM: :Pf.an and F-ee· Bs.tiiNt~l 
i>l'<duct ll:~ovc~· S)''51;em .t:leslgo 

~:01UIUIIJ.PJ lnglnt~:n. 

nl\d~ntaftl 

O(fins in W~hinpm, 

ll~gDn, and MNka 

76 Fmducrs Company f!~Jrttl!Uld T<:muw 
Pcm:.la1:ad, Oregon 
PU1: No. 0161 -'$92-00 

UNTRODUc·noN 

GeoEn,g.ifl.eers. Inc .. ilt pl.e&~ed 1o su.b11a.t:t. tJ!lll.:a ~~'Cil.".lc: pua.n ud ~~ c::&·tinlllte fo•· ~$l1viro~UI~t:D.tll.l 

t;ervices at 76 hod,~t~J Con1p~wy iPm1land 'l'•~miliuUl. 'f;Ql~s sub1nittal i1~ tw~ on :a 'February 24. 

1997 site visit by Mr. T~ry Pisk mnd Mr. Pit Suni.vil!l. of"OeoE!lJ~ineen. Ttle sr.op~ or services 

described bc:low was dev~1l0118d in co-.rUullcrion with Mr _ Kl:nt Pel~ain.grolh ~llf 76 Producu 

Company dll1ring the sit-e \IWbt. 'l1ue site vii:sit Wll!fi c:.c;,n.Clucted at th~: RM{1110$t of 76 ProduCtlli 

Company in response 1~> a spUl of tiUper qnleadeCIJit''~soli.JIUl lhat i;x:clJlt"ted trom 'Tank 3411 on 
P'ebruary 21._ l'iJ97 T1cak 3411 h: within Tlltlk Fn:r11:1 No. 2 at tb.e Ter.miK1Rl. 

\ArORK PILAIN 

The puflX)Se CJf the: :~ervicc:s dc:~t~::d In; tl'ti~ 'NO;rk plan is to li':rovide dt:$ign 

recommendations tj) 76 lilrodlJcts Company ~~~s:liJ:dJil:J.H Il':c.ovecy of prclod:uet ltrom tl11~ n~b.st:Irface 

The plamtr.d sc[Jpc: of G~:cEf\sim:ers' servlc« for IJ1ls. project is ::tJ follD'Wll: 

T aak 1 : lnitial Site Vi sit 
Condu1:::t un irllttal :ri.tc "isit on Fli'bntill]f 24, 199'1 ar the t·t<tuest of '715 Pmdtld& Company. 

Observe dlloe arcs of the ~1pill1and mllgo:lng el!plo['atioJrtllndl remedial adivitiell cortdttcted by CBT 

F.nvirowru:nOJ.l WldCt contract lO '76 Prc:~w::t.s <Comp.any. Meet wid:\ repn:~nutivc$ ·O·f76 Ptoducts 

Company and IDEQ (Oroegor• Depw:T.ment 1Jf EnYiromnc:Jttal QunHty) to di~o~;J\11!'1 the spi.U and 

:appropriatfl remedialm~lhJt1,! DC\Ielop, in c.<:r.njl:uru .. 1:ron with 7ti Pm~ucbl Company, a pnMa1 

scope of Oeo£q,ineers' serviCCJJ~. 
C'.wlin~. Inc 

"''iCl~ S"-J. ~~1'1 R<»Ul 

POnl;u~. Oft 97ll4 

Telcflhone ('j(J~) ~~4 ':)n-i. 

•~~" < :;o~ l 62:0· ~9~ 

. . - :.._ .... -.. -. ' - ~ ..-, .. 

,.~.~~-~-
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1'6 f>f..\JDUCTS 

16 Products Company 
February 25, t 991 
Page 2 

Took 2: Projeat l~amuns ~ 1~11ntlnory D&c~l1ar1 

CommWJicate wh:ht representatives of •16 Products Company n~aanling remedial design 

possibilities and equip:nnelflt requin!lmfnts. Coor<Ur~ar.e with (reoEDginters' subc<mtraeto~ 

regard.iul cons&ruction ~~:•f recovery ,weus. htaltb :&ad IUL!et]r roqulrt:rnentJ at diiC: Te:rltunal, aod the 

project scheduk. I>evelQP thu projeet work pllUI and ibudJ~et. 

Took 3: Fiold Se1rvletta 

ProdUL1 ReGove •'Y WL!lU31. Ohlllf~n~: 'lbrilli~n~~ llltld cxmstn1C1tion o:r th rc:c product recovery 

weUs in die vlct.nity of T&nlc 34l.l. l'bc drlltlllnJJ ,w·ill be cond\ICI:t:d b;~ ~C4de Dri1U111 u~ 
MJbcontrtd 10 GeoJ~~J,~lcr.eets. At this time, three "~-mch·dlattder· p:toduct recc:wc:ry well• are · 

plaMbd fur imlt.allatloo ott Fc:brwm;r 2·5 mid 21', 1~n- '!he wt::l\:5 wi11 cons·tst of stainless steel 

(

sereen BDd cu:h11, t! ava1lh1ble. U stainless :5h:d rnat~~~ials .are no! itVai!at.lr.:. the \Willa will be 

coastrucled from. PVC IJ~lyvtnyl chloride). The we~b ~·ill b~ 4::-ll!JI~kred to s d\epth of about 

· 2S ft.et below growld au.rfacc and eo&bt of lS fcc:t .of scnx.n ami l 0 f~t of c.uh[!Ls;. Tht wclb 

will be eompleiL:::d within [lush-trade p1rotcwve steel m011Unlentl~. :Soil sam,pl.es wiLl be collected 

ttom the borin,:~ at app1~1tlml~t! 2 .S f()ot inb:~rvtils for trle!d :scmcning _ 

One r..o:mpositc wlt 81~DJ~Ple wtll brc: ooUec:C11:4 fl:-um 1.0U c::uUlogs gt:r!Urnlb:~ during drithDJ of 

c:w:h welL The soU wnplca (thro:: total) wiiH be submitt..-d for chernicil analysis c)f petroleum 

hydrocarbons to faeilitate ofhite disp01181 of die aoil cuttlnls. 
The prodl.\JC( fi~OO\'·~ty we:lls will be dflv~l(lpod tl)' GeoF~!.DAlll'rs :a.ftot· il1llt3Jlattion to ensure 

cootinuity with sw:roo~tding soUn. WRter goollr;t.t~~~ d11ring ct.~~·el"prru!lnl: of tllle wells and 

decontamiDJtion water gener.ued. durin.t 11mnr, con.structiA)lll wil.l be d~l!~.ed or i.n tb.e on.aire 

c~illwater ~O£, oi other location apecifir:cl by 76 l~ts Compeny. 

Traatme1'llt Sysb!rvn lnartalllatlnn. Ob!se:rve ln:st.allation and ini1~lal OJ()~lti.txl of 1:mmps in 

the product recoverv '~~lit., ru.ut in iLt lr!>.as.1 r)I'J'~ •tl11' tliJI! t.~~l.s'tln,r~ wf'Jl pbin\.8 inutalJ4Sd 1n tllO cite by 

16 Products Company M~•UJhlff!!. ll!lli n!r.ord ow·ater le'llf!l, In surT~rmru! r.nc 1"'elb ntld well points 

a$ pumpine is initiated to evalu.:a.lte tl~~e~ n.dliius olf inflwmce d:u-ing l;tUmp•ine f'tc·rD the wella. 
Observe initial 1Jpcration of the trcat~mnt •ya1aem to ev ahlate th~ ll\'erall systt:m. elfbctivc:ncsa. 

( 

Interim \1' acuum Am CCIII!Ifllt\1. Ob~MrVtl, if fl!i!CllJI~~~uld, recovet)' of prtdud <md w:ater from 

tbe cunently ir.t'Jtalled weU I)OtnUI by VIIC:uum tOOithods.. Meuur.e1 lll1d rec•r>ni IAI'ater levels in 

.--- sunouncling ·weU poiDrs lSI v21011um l'f:C(Wety is lnitil.afA='d to c:valuau:: the Jc:tdit~Lzo of mf.hu:ncc du1ing 

vacuum rerover:y from w w.»l volnt3. 

rK·? Task 4: D11ta E,talue1tlicn eu~td Sy;atam Dmer.gn 
Coordinate with :mpresemtativ«e of16 Pwdu4::1U Co~12L1ly c!uring c:evolopmellt e<f the produ~t 

n!IC:overy sys~t deidgn. Jl'[(l'llhk: ll.e:sit~n l'l:lOdihftc&tlona 2ntl final design recornmetldatiOM on an 

as needtd bub, dependi·ng 0111 'the perf.'c!mll!lllt\C of' tb.t: lnUial system i:c1!itallo1 u tim site. 

COP0013924 



76 Produc;.b; Comp•wy 
february 25., 1997 

fa&el 

P. 01..1/Ub 

j? f (.,.. Task 6: Syatum Mordtarlng 

J ~of/~ We recommend that the treattDent !ly.lf.Cm be monitored 01:1 a frtqU•:nt and .regular basi$ 

duriq the fir~~ week of operatl.oa. We llndernlt.an·d tbat CE'T' will conduct mucb of this 

monituriua uwier o:mtrad to 76 lP1roduc:ts Co.OliJIIAJI.. llow-e'll~'r, '"0 r~CO)mmend that 

OeoBnglneer.s vlslt tlL(: site on 11. dflily b.uis for ttu:: :frr:st weel' of cpeultion co obacrve the 

operation of the syat.em, interview CE'T }X:l~lion~l. re1raroios 5y~:te:m operatio11 a11.d to measure 
waw levels in maaitotdO.C welb, well point:s ,nnd any «e:overy 'ilrcll!i frosn whkb product auci 

Wafl:lt are n(lt pumjpC(l. The pu.rpot;e of 'tile moJJito,lt'inR is to e~·aiua~e dli~ ef{edi:veaess of the 

qrsrern w1. rhe radius of ll'ltflue:nc:c :from ~u.11~:~~i11g ,,.ells hl 01~er 1(]1 de~crmlne if adlditianal wells 

or equipment modlficat.\ons may be rcqu.ircd. 

·Til all: 6: Ropmt Pte P:lllti!ltlun 

Pl'epace \eller report which ineJ:u.clcs a sumz:n~&ry of the actlo.ns eoutpl~ for tho above 
•StOpe items, reoo"cry ;Nell log$, sc~:math:l> of the rre11.ttoent S)"!.teJTl and Ill\ e,lll~~ation of the 

III'taunt:!lt ~Bltm er.rtcttvcneu. llllc rq1011 wilL he suU:abl!c for subnilllll oo OFQ, or for imema1 

use by 76 ProchrGts COilip:lm1'. 

SCHEDULF.; 

lbe' inttbll site visit (l'n;~ I) was C'..Ond~tc:ted OfL Februacy 14,. 1997. ~:aro_tect planning and 
preliminary deSIIJ,n are onuotuc. Jnstlilllatim~ o-f dlc: p:rcducl recc•vr::cy· welll11 ie plJiiiiJNICI 10 begin 
on February l6, 1 !~7. We llntcknta.Dd that CET :E~~r~1 ironiiiJtml.tl i1s pn:K"adir:a:ll: 'W'il!ll. acquilition 

and instlillation of tnSilltD'H!IDt system l;orJlpnnetl(S. 11iu~ n~pon schcdlu)e will 1)1~ (lttemlined iJl 
conjunction wilh 76 Productn Co~:npany. 

BILJIOGf.l. 

We will CODCI.uct our Uor!lrvice& in act(lrdaoce. v1ith the ntJ:~:J aud te.r~ns de1~c::ttbec1 in our 
eximng oontra::t with i'1S Producl:s Com;pany. Copiefl Clf th~ r..ontr:ll:t ~JJOd ·the Selli!!cl:ule of CharJe:o 

for the c.ontraet. at1: avttil.abh, fror:n 76 Prodt.10ts C(»ltlni>IU1)'. The 1!sti1m.l'IM fee 1fcr1 the scope of 

services outlinnd abou! for T:•k.t• 1 t!llrougb t' it: ab(~u.~ ~·1.9·,747. B·e1;auoo of u.rn:ert111iMy rea:ardmg 
specific; servjc~ which may be provided IJO 76 l)1oducu C<ltrJP:Wl' fur Ibis project. the ke 

~stimate &b.ould bo eotusicller·ed! IUL ap-proxuttation lbaBed on our ltoO'\"l•Mitt.tJ oi tilt~ project and 

anticipated 1scope of 11c:;rv~::e~. We will n<» c~.CJ=ed tlbJ1~ fi~e: estirnaw witfl.out P' ir.K apptoval by 

76 Products Company. A breUd:mvn of tlle antici~~11ed JCt-"8 i' l)litst:IMOO below. 

1 .0 lnltlml Al!lnponse 

Principal 

Senio[ O,Olc•gilll 

Project Mm:aaer 

Expons~ 

a e o B • c; 1 :tt. e t r 1: 

~ twu1n1 @ $9()/hour 

5 hUUt11 @ .$7.~i/hour 

Tot~!l 1.0 

37.'i 

--~3111 
$ 9.5-tl 
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76 Product~ Cc:mp~y 
rebnwy 25, 1997 
P&se4 

2.0 Projeot Plannlng and Ptretlminmry Ollaolgn 

Senior Oeoiojglst 6 h.C)IIll!':S @ $90/hlliJ.C" 

Project Mana,ger 8 hc)l.lr! Ci:~ $75ih•l1Jr 

Clerical/Support 2 hoUl:S. @ $45/hOUI 

Tolail ~!:0 

3.0 Reid Sorvic::1111 

3. 1 Drlllfng 

Otnce Coordination and Ma11agement 10 lum.n@ $T51lloor 

Flcld Labor 24 lunJtu @ $'/:5!J:tOur 

BquiprPC11t 

Expc:nnes encl. he:lc1 :SUJ)])hl!!~ 
Totll1 ~t 1 

3.2 Subuonlractted Clril14tl' 

Subcontractor 

Total :;.2 

3.3 Rlfleovory Syat&rn lr•••tallmttlon l!lnd 01Je~'ation Monitoring 

$ 340 

600 
__ 22 

Si1.230 

:§. "]~(Jt 

a,aoo 
200 

.. .J&C!Q 
$2,9.~iCI 

~~ 
~~4.900 

Senior Oe:oloaist :z b:mxs 4J• $90/hom $ 1.80 

Office Coordloatt~~ .and Man,ascment 6 houTs ~· $75/hom 4~i0 

Fie1d Labor 10 hour• @ $75/hour 7!1(11 

N(uipnl&lllt 20(11 

4.0 Datil IE'valuaJtlon 11nd Sy!ll1111m O.damn 

Seni01' Ooologi&:t 

Project M!Niaer 
Clc:rlc.aii.'SiupJX>rt 

5.0 Syotem Mon1to•·ln'l 

Sc::nior Oeo!ogiat 

Project M.lnuger 

Bquiptn!nt 

B.xpen!=es 

Tot•! :3.3 

8 Jlo:ars '~ S9<Hh01lr 

20 hOill'S ll" $7$JI!JOUf 

8 bc.urs 'a> $39Jll.wr 
Tc~:.tLl 4.(1 

211J.OU!9 @ $90/ti£1UT 

2'ill hoors ·@ $75l'lt0\U: 

Tm•tl s.o 

-~1 

$1,6](]1 

$no 
l,.5(Xl 

-lL.'k 
$'2,..53:i~ 

$ 1 :g() 

1,51~) 

401) 

... _lQl} 

$2,181) 

P.OS/06 

F~t l~u. Ol61~~21SO 
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-i'6 F'K(JOUCTS 

76 Products Company 
Febtuuy 25, 1997 

Pa&e s 

8.0 Report P'ropotllltion 

PrinGipal 

Senior GeolO;Jist 

Project Manaaer 
Drafting 

etertcru/Support 

J ~II)Uii"5 ~~ $ 109/l!lour 

8 ~ourli@ $90/hour 

2Ji bour:s ~t $7:5/lb.our 

~ ~J.IlUU «I $43/b~ur 
6 h:n11t 11 41 $39/hlhlr · 

Total ti.O 

Putiect T01~ll 

s 32'.7 

TlCI 

1,81'5 

7.1, 

.:L1...14 
$3.)'1'1 

!i:l9,1~f1' 

P.Ub/Ub 

We a.pp[tdalle the: oppClll:tullity to be of servkf!l li:) 7~i Protlu.cJ.s Crunt,an)l· an.1 tbi: Pordancl 

Tetminal on Ibis project. Pl•~St taU iif fOU have 4lliiC!Itions res:at'(linJ: th.is work plan. 

PJS;TTP:Jl':Jmibl 
~ 11); 016149ll.pro 

Two ccpics submitted 

YOU:rs very truly,. 

Gcc•Ensu~s. lx~e:. 

The scope of aer,rilaiS lind tenm described be:[tln a.."e ao:e:ptc:d and OroJmJ:ineers. Inc. ts 
authOiiBd to proceed .. 

~--·----·-~-~ 
Orp!u.tla~ 

-·------- hy ·-... - ......... _. _________ .....- __ -------·--·------~-~-

-----
-~ 
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t- t:.J:h::,~-·1 ~':f r 1-'ltl: .:s 1 r- t.::UM Ut~UU4L J-'UI·i'1 [_AND TEFWI TO 

! • 

• PRODUCT$ COMPANY 

To: D. E. D'Zurilla 
A. E. Viens 

Portlcmcl T (:J rrninul 
FebruClrV 2~L 1997' 

M l~moriHI 11om 

!1/P lfl. ~ 
From: P. L. Schnieders -1·/. [ .. 11-.{£-..-(-Lv 

J. W. Shermon :J t.J. St ............. _. __ . 

.QYIRVIEW 

PREUMINJ\PY I~I:PO!~l 
~)VEI?£!1l_Cf TAJ'-~.~2~~J.J 

POf?Tl.AND TEI~MIN/\L: 2 .. 22-97 

On Saturday, February 22. 1997' terrninol opf~rot()f Dexter fl..~orrison was 
tron~ferring 92 octane gosolim3 in Tonk Farm ~t2 at the ~'ortlond terminal 
frc·rn Tank 3408 to Tank 3411. /\T 1555 rmurs hu wus advised by o truck 
ciriver that a Unoc()l storooe tonk wc1s overflllino. Mr. 1\/iorriscw responded 
to tr1e tank farm to inv~~stloote. Ht::; found procjuci spHiino from thE~ vents 
on Tonk 341 1 . He si·opped the transtHr pump ancj closEKJ the bosE3- valve 
on Tonk 340B. He tt1en went to the terminal control rOC)fll ond bet~Cin 
requesting as~)istancE~ ond notifying tr1e emerrJency re~;ponse: leon1. At 
1610 Mr. Morrison rnade contoct wiH"' the PorHand Fire Bumnu at the 
scene and remained with thE~m until rBIIev~xj as incident comrnonder at 
1635. Approximately 11.6/0 (~allons wme rel0.osed or,ci 1.600 gallons 
recovered as of 2-23-97. 

Hood Operator r~alph Se~ndercock wos workir10 durino the doy shift (0650 
to 1450 hours) on Februory 22. Following Mr. Sandercock on tr1e swing shift 
ond working as o Head Operator wos DeX'ra-r Morrison. At l ,100 hours Mr. 
Sondercock be~Jan o review of his on9oinG octivities C1ncl thE~ sche-<juled 
activities on the swin;;1 shifl in preporai'ion of o shift chonon confG-rl::::rlce 
wirh Mr. Morrison. /\t this time he noted that a 92 octane fJOsoline receipt 
from the Olympic Pipeline wos scheduled crt 2 '119 hours to be delivt:~red 

FORr.l 3-0r·1~ ~~-~. 1-95) PRI~I>D .N U.S.A 
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into Tank 3408. Based on thH size of thC:l· fenc!E";r, Mr. SondEircoCf< 
determined that tr1er·e- would be a containrnont problem ond begon to 
transfer product from :3408 to ronk 3411. lhe 1ronsfer storted ot 141 Ei hours. 
The transfer roh:; wos npproxirnotoly l ~:100 bc:mels/hour. 

At 1445 Mr. Morrison arrived ut the terrnina! oncj the s~1in change 
conference was hBid At 1450 Mr. Morrison os.sumed Head Oj)E~rotor 
responsibilities. Mr. Sandercock fefi' thEt terminal CJi 1 bOO hours. 

At approximately 15!i5 hours Mr. Morrison re-cE~ivHd a col! frorn c1 driver at 
thG refined prociucts load rack that a tonk \NC!S overfi!llng. He went to Tonk 
Farm 2 where the transfer was 1CJkino plocEt ond fo~n(1 pmduci' flowin~;;} 
from the vents on Tonk 3411. He then turned off ihe product irunsfer 
pump and close~d 'rhe bc]s1:: valve on Tank ;)1lG8. Mr. Morrison rGturnE~d to 
thu terminal control room ond began requt?~;tino ossis·tonce ond notifying 
the Northwest areCl E~rnE~rgency ft:)sponse h:~orn. The Portlond Fire Bun::au 
wos notified of the spill at 1558 hours. They arrived on sce1-1e crt 16tJ<t Mr. 
Morrison met with thH fire dnpartrnent ot 161 0 hours on.d r~::-)rT'IClined with 
thHrn until relieved as lnciclent commcnder ot 1635 r1ours. 

During the respons1:;.. tBrrninol personnrs-1 work·acl closely with the r;·riS> 

Bureou to maintain o foorn blonket on the releosGd proG . .Jct io elirninote 
vapors and reduce the possitJility of ignil'ion while ciElCHlinq up frc:-~e 
s·~anding product. The Cocrst Cuard re:sponcj~~K5, detmrrlinGd 1'ho1 no 
product hod entered tile Vv'illcrrnette river, lhot tr1e prcyjuct wns 
contnined on stte, oncl they IHfi· -the·scene "vithout any further concerns. 
The Oregon Depor"tmE~nt of EnvironmEmtol {~!ua!ity (DEQ) was no1'if1Hd and 
did not respond to thE~ scene but stote(j tho! lhE~Y wmH s.oi·isfied with the 
facility response. There will be further contoct with DE:O cx1 Moncioy. 
February 24. 

ThH emergency response Emded at 0400 hcurs on Sunday., Fe:r)ruory 2.::1. At 
0700 on February 23 ihe cl~aanup phose of thE~ orx:rGtion bE~gun. Tnrrninol 
technicaL HES, ond operational personnel or~, curren-tly working \Vl'th a 
local contractor assessing soil conditions oncf defining ihe r:~:xtHnt ol' the 
release. We hove t>een in contact with Jor1n Dletzmon of 7 6 fJroducts 
Company HES. r~o Gssi.stCJnce hos bBen requ:;,.siE~d at rhis tilrne but Mr. 
Dietzrnanwll! be advised on G ckJily bosis of sci! ossessrnent one cleanup 
operntion status. 

Tfl(~ Portland Fire BureCJu pubHc infornlotion otnom workcxl with Unoco! 
representatives nt thH seem,} to develop foci's relared to tile rele~osE~. 
Several members of the medio arrived ot thE: scene, ~Ju1 were prevented 
by the Police doportrnent from gotting clo~if:~ ·to the scene and th~:1r,::Jfore 

~ 
COP0013929 



I 
I. 

FEB-2<1-·1 '3'37 12ll:::l: j~ H-<LJM U~~UCHI_ t-'Uh'l LRNIJ I tNI'1 IU 

could not obtain video of thH inddeni. The mec!io wos provkJHd fe~cts 
related to the incident when they arrived along with periodic updates 
regarding the responsE~. Komn !~odgEHS, Monoge1· of J:lublic Affolrs, has 
been notified and public: relations concerns r1ave been oddrr~ssec; with 
her. At least two locar t·E~Ievision si·otions hod coverQ;:;~e on the;· Sm'urday 
E~vening news, ll :00. /\n orticle oppec1red in ttl~::' Sundew OrE~oonicul 
newspaper, o copy o·f which will tJe foxed to you todoy. Two intE~rviews 
WE}re conducted with loco! TV sk1tions (ABC & NI3C) on Sunckw, tll(3· 

interviews were not shown but coverage of thE~ incicient v..ros included on 
their Sunday evening 5:00 newscost. 

cc: 
J. r<. Dietzman 
J. J Maney 
K. G. Rodgers 
'vV. T. Skok 

~ 
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BORING 
NUMBEI:t 
~-
r---~---~-~~·· 

Bi 

B2 -- 83 -· 
64 

~-

85 ------

B6 
··---

B1 -----·--· 

BB 
,----_ 

99 
810 

811 ...... 

812 ~.._. __ .. -
NOTE: 

DATE 
BORED 

2/23/97 

2123/97 
2123/97 

2/23197 
2123/97 

2123/97' 

2123/97' 

2/23/91' 

ILl v l t:l'l~ r-. IQ ( / IQ:J 

PO RTLANlD l'ERnllli\IAL 
T ,81NK 341 ~l SPILL 

2124/97 

INIT\IAL SUBSURfAC\E INVES.i'IGAlriON 

--------------SoiL·· .. ·· ... --------.... ---~--

OEI :ITHTO 
NDWATER 
(Fn 

GROU 

-·~ ----
~-

t---~--

t------

-·--

H!EADSPACIE 
ANj~LYSI:S 

AT 
GROU~mWATE:.R 

(~1PM} CO IMMENTS _ ....... ......, ........... -·---r----------
SAND'{ SOiLS~
PRODUCT ON C 

500 SURFACE. 

~.---------

3" OF FREE 
:;ROUNDWATER 
_j_r f __ 
FILM OF PRODUCT ---------·------ :s.i\Nr5~'soii.s.

oN GROUNDW 
~130 GASOLINE ODC 

ATER, MODERATE 
)R 

---·------!i9o sAN6~'s6iis. · --

SANm7 SOILS.- f.;LJ(3Hl' GASOLINE 
·13.5 140 ODOR 

------14+--------:1. 5 SAN0~1SOILS. --
-----
rrrH CLAY ------ :sANI5~f"soiLs \1\ 

JAT LOWER 
OF PRODUCT ON 

--

IE NCO! JNTEI~E[ 
DEPTHS. FILM 
GROUNDWATE P .. SLIGHT GASOLINE 

r----·-

--~ 

'145 ODOR 
---~---- ---·--,o sANnvsoiLs 
-------·-~SANDY SOILS. 

ENCOUNTEREL 
·< 3' 

-------

COBBLE 
)_ BURl NG. STOPPED 

-----·----- ---·-
2123/97 
2/23/97 ·-

2/23/97 --f.-·-·-

2123/9/' 
-·ioo---·~ 

SANDY SOILS.. 

'150 GASOUNE 
S'j\F.Il~ll~ 
ENCOIJNTERE! 

180 DEPTHS. 

-ODOR-OF OLD OIL 

lVIA Y EIE OLD 

iVTTITC:1JXY 
J AT LOWER ____ ....... ~-·- ____ ...__ ___ _ ---------

Additional data ar\d comments c.ollected during boring a·~ivlties (not pre:;ented here) 
are shown on field data sheets 
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\ 
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GARAGE 
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-~~ 
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Urrocal gasolffirue l~eak 
closes 12. blocks 
oif NJN .. rron1t Av·elllue 

An undetermined am()llrlt of 
super unleaded gasoline h~aked 
about ~!:40 p.m. ·Saturday from tank5 
at a UMcal storage facility. M28 
N.W. Do~me Ave. 

O:!fic bls clo1;ed 12. lblockli of ~)·ont 
Av,~nue, as .far south as the Kii:
tridge 'Blidge, saic! G-ary Fm~1and. a 
spokesman for the Portland I~ire Bu
reau. 

Tlw spill occurred when Unucal 
workers trted to do a routine fuel 
transfer from one tau.\ to nne ther, 
Farland said. The gasoline leaked 
from a t.1nk tha.t holds 6,34[1 han·el:; 
of fuel. 1lU~ the spill was r.onn.ned to 
a. dike area armmd. the tank:;, he 

·said. 
Fire :Bnn!aU and Unncal o11ldal!1 

applir.d. a foam to suppres~ th1~ .flar.n
mable fu;:nes and m:~n1.1iilly upen <t 
valve on the spUled tank to reduc~~ 
the <Uncu:.1t of its contents. 

Thirty-~~ix firefighterA :fr-om 11 
tmit~ rP.:;pnnried. Some nwnitored 
the spill ov~rnight. 

There wen: no injuries or· ev~.c~a
tjons1 although nearby busi.rws:;es 
were war:1ed of th1~ ~.ituatiou. Front 
1\yenue was reopened-by 10 p.m. 

"Anytime you have .an und·~ter
minecl a.rnount of super tmleadJld 
fuel leake~d. you have the po:;i;dlili'ty 
of a very dant:EIT'OUS an~a." Far.land 
said. 

lfillsbom p.olice eh1~ti"!!::•! 1n21~1 
i111 F:rid,aty njght S1tiill~bing 

Hillsboro pnlice discovered the in-. 
jured m:m while responding to a call 
of a fight ln the area. An investiga
tion revealt!d that the two men were 
f'lg}t!:ing, which resulted in the stab
bing. 

Medford man due!; lft!hen Jeep 
hits his, t;.ar, · pa()SulriJ'er hurt 

K[-<!l..lV!ATH. I"AU.S -- A Medford 
man wa~; killed Sarurday, .and hill 
pas.s1mgt!.r wa.=l injured when a Jeep 
hit h.!s car broadside at Keno Word
en Road ~md U.S. 97. 

Robel1 :M:. Stebbill[:S, 41, died at 
tlu~ .sc(~.ne afwr driving his 1989 

_Honda Acco:ni Into the path of a 
J1!ep Chemkr.~ driven by Tirnoteo 1 

Gue·rrcro Silvas, 'Zl, of Quincy, 
wa~;h. 

A pas6enget· in S~ebbing's car, 
Hdt:n E. Stebt!in~. '!0, was .taken to 
Merl•~ Wm;t Nle~dical Center with a 
ch~;t inJw:y. ~:be was in stable con
d!tinn Saturday night, cl uursbig su
pervisor S!'lid. 
On~gm1 State l?olic~J said Robert 

Stet.bing~~ was drilling on Keno 
Worrlm~ Hoa.d and ~t·:lf'ped at a stop 
&ign hi'.fc1;ra proceedin1~ t~.cross U.S. 
97. Silv,u:' vehicle· struck Stebhings' 
car 1n the: soutllt'}(mn<l1ano. 

SUvas and live· pa£sengers. re· 
cetvt')rl mtnor ~mmp:~ ·2nd bruises. 
'I'he pas~;engen~ in both vehicles 
wem wearing seat beJt:~. 

· FBI arrests P€lrHantl man 
in Fni d.aJ)r Well~~ Fa111·gt) lioldup 

A ·sm:peet in a B'riday aftemaon 
ba:n.k mhilery wa~; an-est.ed Friday 
ni1~ht; 

~l'he FBI i.n lP·~rtlimd arrested Dale 
HlLL:SHORD ...:_ P(llice ac1:JJ.sed a R<lm>I!Y 01£on, 3B, tlfPorllimd at 7:30 

man of at!empted .murder F'r:..d.aJr p.m. near 1l1e mbbery SI:Eme. 
night after discovering another man l'a:a·i.ck GE~onetta, ~;pokesman for 
lyinl~ in <J street witn a stab wound the FBl; salid Olson aUe:gE'dly walked 
to the abd{Jmen. Into tlle Wells F'arr.o Bank, 262S E-

Luis Jose Gome•~·Rtl~erra, 25, W<J!; Burnside St; <Jbout a 1J .• m .. and de· : 
arrested a..'1d lodged in the Washing- mand1!d money ~md handed tellers a j 
ton Cour,ty Jail. note. Geonetta ~;aid a witnes!i got the , 

'l'he victim, whose name was uu- ~icllll.:$l~ .. plat.e of the getaway i::ar, and !r · 
known, was discover,~d i.n tile :aoo ··that Jed police tl) Ols•)n. ' 
block of :::outheast Oak Stn~et. He · Ol.<:on w<lli held at the .Tustice Cen- ' 
wns ta1u:n to Legacy ~!manu@[ .HOB- tcr Ja.'ll. Offit:ials exped to charge J ~ 
pital, where lui was Ji:.ted all a John cnm with hank robbery L:n U.S. Dis· I. 
Doe and wa:t in serim1;~ condition. triet Co\trr.. · 1 

------- -- -- - - -........ -.. - ......... ---·..W....: - --~~-~......._~_ ... _ - - ~~~-~No- L. " U 0 00° 0 ···--.__... ______ .~~----·-------~ 
,. H-~ o12 e ~~~· ~l:l'l,:.f+ /IJ . C.:? .. <~ 3 --? -l :·.':1 . 
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• PRODUCTS COMPANY 

To: D. E. D'Zurilla 
A. E. Viens 

From: P. L. Schnieders 

/d~ 

Portland, Oregon 
February 27, 1997 

PORTLAND TERMINAL 
REMEDIATION PLAN 

Memorandum 

The following is an update regarding Portland terminal remediation activities resulting 
from the February 22, 1997 gasoline release. 

Attachment 1 shows the location of exploratory analysis borings, temporary monitoring 
wells, and recovery wells. The current plan is to install three recovery wells in strategic 
areas around the area of groundwater that is believed to be impacted by the product. 
Recovery wells R1, R2, and R3 have been installed and a fifth temporary monitoring well 
is being installed at B 16. 

Product recovered from the wells will be pumped through an oiVwater separator and 
carbon filtration to recover free product while polishing the water for discharge through 
the terminal's process water system. The city of Portland is the governing agency for the 
process water system and has approved the plan. In addition, Oregon Department of 
Environmental Quality and the Water Resource Board have approved the plan. A copy of 
the P&ID for this process is attached for your information. 

Since our last correspondence we have estimated that 460 gallons of product evaporated 
during the initial response. These calculations were reviewed with Bob King of ERST. 
Therefore, the total product recovered or evaporated total approximately 2110 gallons. 

The cost estimate submitted on February 25 included purchase of water treatment 
facilities, but we have since detetmined that it is more cost effective to lease the oiVwater 
separator and carbon filtration cartridges. 

There will likely be adjustments to our plan as we gain additional information, but we will 
continue to work with Dan Truzzolino and GeoEngincers, and keep everyone on the cc 
list informed. 

FORM 3~0F14 (REV. 1·95) PRINTED IN U S.A 
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cc: 
M.A. Cramer 
J. R. Dietzman 
S. B. Gilfillan 
J. J. Maney 
R. W. McGowne 
K. J. Penningroth 
J. W. Sherman 
W. T. Skok 

· D. Truzzolino. 
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February 27, 1997 

Mr. Greg Grunow 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

Dear Mr. Grunow: 

GASOLINE SPILL ON 
FEBRUARY 22, 1997 

PETER L. SCHNIEDERS 
Manager 
N o r t h w e ,s t 0 p e r a t i o n s A r e a 
Portland Terminal 

This letter has been prepared in compliance with the Unocal/76 Products Company 
Portland Terminal's Air Pollution Discharge Permit No. 26-2026 wherein we are required 
to provide a written follow up report on any gasoline spills greater than five gallons. At 
the time ofthe subject spill, the Oregon Emergency Management Division (EMD) was 
notified and they stated that the Oregon Department ofEnvironmental Quality (DEQ) 
would be notified by them. Not withstanding our notification to the EMD, terminal 
personnel placed a call to Mr. Michael Zollitsch ofDEQ on February 22, 1997. A 
description of the incident, emergency response actions, and actions taken to prevent 
recurrence is provided below. 

The incident was discovered at approximately 3:55pm on Saturday, February 22, 1997 
during a tank overfill in Tank Farm 2. The operator was transferring gasoline from Tank 
3408 to Tank 3411 in Tank Farm 2, when gasoline began discharging out the vents at the 
top of the tank. The discharge continued for approximately 10 minutes before it was 
discovered and the transfer could be terminated. Approximately 11,700 gallons of 
gasoline was estimated to have been released during the incident. 

The emergency notification process of both the terminal response personnel and the 
regulatory agencies was initiated immediately by the terminal operator. The Portland Fire 
Department was onsite within approximately eight minutes and cordoned off the area. 
Terminal incident command personnel were onsite within 45 minutes and an incident 
command post was established in conjunction with the fire department. Terminal 
personnel and the fire department worked together to; 1) apply foam to the release area to 
suppress vapors and minimize the fire and explosion hazard, 2) transfer product by gravity 
flow from Tank 3411 to Tank 3408 to reduce the volume in Tank 3411 and allow for 
foam injection into the tank if necessary, and 3) recover free product on the ground and in 
the stormwater and process systems. 

5528 Northwest Doane Avenue 

Portland. Oregon 97210 

PH 15031 248·1530 

A Unocal Company 
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Mr. Greg Grunow 
February 27, 1997 
Page 2 

The discharge valve to the Storm Water Separator #004 for Tank Farm 2 had been closed. 
The evening ofF ebruary 21 eliminating the possibility of gasoline being discharged to the 
Willamette River. Terminal personnel and U.S. Coast Guard representatives inspected the 
outfall area at the Willamette river, and found no indications of gasoline or reason to 
believe product would exit the facility. The Process Water Separator was visually 
inspected and shut down shortly after the incident to ensure no gasoline was discharged to 
the municipal sanitary sewer system. The visual inspection indicated that gasoline had not 
yet entered the process water system. Subsequent samples taken from the separator 
discharge sampling box after the system was shut down indicated hydrocarbon 
constituents were well below the permitted limitations which indicates that no 
unauthorized discharges occurred to the sanitary sewer as a re.sult of the incident. Some 
product was later transferred from Separator #004 to the Process Water Separator and 
recovered. Terminal operations were discontinued following the spill but returned to 
partial operation on Sunday, February 23, and then to full operations that evenin?. 

The impacted area was limited to the general vicinity of Tank 3411 and was contained 
within the tank farm. A preliminary assessment conducted on February 23 indicated the 
spill had initially spread out laterally from the tank following the natural surface gradient 
which generally slopes to adjacent pipe racks situated within shallow trenches. Once in 
the trenches, the gasoline flowed to nearby catch basins and into the storm water 
collection system. Some of the spilled product did, however, appear to have absorbed 
into the underlying soils. Approximately 1,650 gallons were recovered Saturday night and 
Sunday morning from the storm and process water systems. In addition, approximately 
460 gallons are estimated to have evaporated during the incident and emergency 'response. 

The Portland Terminal is conducting an investigation of the spill area to determine the 
extent of the impacted suburface soil and groundwater. Several borings and four 
monitoring wells have been installed in the spill area to determine the extent of gasoline 
migration. The extent of air emissions resulting from the spill is difficult to assess 
although we estimated that 460 gallons evaporated. The foam applied to the spill area by 
the fire department appeared to have mitigated the release of significant quantiti~s of 
gasoline vapors. No acute or chronic health affects to exposed or potentially exposed 
personnel were identified. 

A remediation system designed to recover separate phase product discovered on the 
ground water in one well near Tank 3411 is in the process ofbeing installed along with 
three to four recovery/monitoring wells. We anticipate the system will be operational next 
week. Remediation methods for recovery of residual gasoline that may be retained in the 
subsurface soils are being analyzed. The affected storm and process water separators have 
been cleaned and the Process Water Separator placed back in service. Samples from the 
Process Water Separator were taken and analyzed prior to start up to ensure our 
permitted discharge limitations would not be exceeded. 
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Mr. Greg Grunow 
February 27, 1997 
Page 3 

The Storm Water Separator #004 discharge has been rerouted to the Process Water 
Separator during the initial few days of operation and samples are being taken periodically 
to monitor for compliance with our effluent limitations. Once it has been determined the 
effluent from the storm water separator is consistently within the permitted limits, the 
effluent will be rerouted to its normal discharge point (i.e., the municipal storm water 
system and the Willamette River). 

Portland Terminal management is currently conducting a comprehensive investigation of 
the incident. Once it is completed and the findings of the investigation team are released, 
modifications to the terminal equipment and operational procedures will be made as 
necessary. A supplemental written report will be made at that time. 

If you have any questions or require additional information, please do not hesitate to 
contact me at 248-1530. 

PLS/jk 

cc: M.A. Cramer 
J. R. Dietzman 
J. W. Sherman 
W. T. Skok 

Peter L. Schnieders 
Manager, Northwest Operations Area 
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" -· . ~ 
·• Tank 3411 Spill- Reporting Requirements 

Community Right to Know - SARA 313 

'J, 'fL( 
Benzene "~~ lbs (10 lb RQ) 
Ethylbenzene 3, ~ ~ lbs {1,000 lb RQ) 
Methyl Tert-Butyl Ether "'7.30'1=~lbs {1,000 lbs RQ) 
Toluene b,~7? = 6-;tft5-lbs (1,000 lbs RQ) 
Xylenes 10, J-S3> = 9,~llbs-(100 lbs RQ) 

Provide verbal notification immediately to the LEPC and SERC including: 
1. Chemical or substance name 
2. Determination if it is extremely hazardous 
3. Estimated release quantity 
4. Time and duration of release 
5. Medium or media to which it was released 
6. Any known or anticipated acute or chronic health risk where advice regarding medical 

attention is required for exposed individuals 
7. Proper precautions taken or to be taken including evacuation 
8. Names and telephone numbers or facility contact(s) 

Provide written notification as soon as practicable including updates on the above information 
and: 

1. Actions taken to respond to and contain the release 
2. Any known or anticipated acute or chronic health risks associated with the release 
3. Where appropriate, advice regarding medical attention necessary for exposed 

individuals 

DEQ Air Quality 

Current permit requires reporting any gasoline spill more than 5 gals to Northwest Region office at 
229-5263. Excess emissions which endanger public health and occur during non-business hours 
must be reported to the DEM/Oregon Accident Response System (OARS) (need to check to see if 
one and the same) ~ · 

L Source name 
2. Nature of emissions 
3. Name ofperson reporting incident 
4. Name and phone number of contact person 
5. Date and time of onset of incident 
6. Whether or not incident was planned 
7. Cause of emissions 
8. Equipment involved 
9. Type and quantity of emissions 
10. Time of return to normal operations 
11. Efforts made to minimize emissions 
12. Description of remedial actions to be taken 
13. Follow up reporting to be made in accordance with Department direction and OAR 

340-28-1430 (2) and 349-28-1440 
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City of Portland Environmental Services Wastewater Pennit 

Accidental or slug loading discharges must be reported verbally immediately to Duty Officer Pager 
(323-3398) and Lead Operator CBWTP (823-7121). Samples shall be taken immediately upon 
discovery. Within 5 days submit an initial written report describing the: 
1. Incident 
2. Actual quantity of resultant waste discharge 
3. Corrective action taken 
4. Steps taken to prevent recurrence 
5. Any other pertinent infonnation 

Within 15 days a follow up report shall be submitted summarizing the analytical results ~d 
demonstrating the discharge has returned to within the permitted limits. 

DEO NPDES General 0200-Tl and Individual Permits 

Reports of non-compliance must be made verbally within 24 hours of spill discovery and a written 
report submitted within 5 days containing: 
1. Description of non-compliance and the cause 
2. Period of non-compliance including exact dates and times 
3. Estimated time of non-compliance if continuing 
4. Steps taken or planned to prevent or minimize chance of recurrence 

DEO Spill Response 

Verbal report immediately including: 
1. Type of oil spilled 
2. Quantity 
3. Location 
4. Corrective and cleanup actions taken and/or proposed 

Written report must be submitted within 7 days following a spill including a detailed description of 
all aspects of the spill and steps taken to prevent recurrence. 
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PRODUCTS COMPANY 

Mr. Eric DeBerry 
City of Portland 
Environmental Services 
1211 S. W. 5th Avenue, Room 800 
Portland, OR 97204-3 713 

Dear Mr. DeBerry: 

February 28, 1997 

PETER L. SCHNIEDERS 
Manager, 
Northwest Operations Area 
Portland Terminal 

Discharge of Treated Groundwater 
NPDES Permit 400-012 

This letter is a follow up to a telephone conversation on February 27, 1997 between 
yourself and Unocal's Kent Penningroth concerning the discharge of pre-treated 
groundwater into the terminal's industrial process water treatment system. The system 
discharges to the City of Portland water treatment system under NPDES permit number 
400-012. Recovery and treatment of separate phase product and groundwater is part of 
an action plan resulting from a February 22, 1997 gasoline release at Unocal's Portland 
terminal. A description of the incident, action taken to date, and proposed treatment 
facilities and operation are provided below. Your written approval ofthe plan discussed 
here is hereby requested. 

The incident was discovered at approximately 3:55pm on Saturday, February 22, 1997 
during a tank overfill in Tank Farm 2. The operator was transferring gasoline from Tank 
3408 to Tank 3411 in Tank Farm 2 when gasoline began discharging out the vents at the 
top of the tank. The discharge continued for approximately 1 0 minutes before it was 
discovered and the transfer could be terminated. Approximately 11,700 gallons of 
gasoline was estimated to have been released during the incident. 

The emergency notification process of both the terminal response personnel and the 
regulatory agencies was initiated immediately by the terminal operator. The Portland Fire 
Department was onsite within approximately eight minutes and cordoned off the area. 
Terminal incident command personnel were onsite within 45 minutes and an incident 
command post was established in conjunction with the fire department. Terminal 
personnel and the fire department worked together to; 1) apply foam to the release area to 
suppress vapors and minimize the fire and explosion hazard, 2) transfer product by gravity 
flow from Tank 3411 to Tank 3408 to reduce the volume in Tank 3411 and allow for 
foam injection into the tank if necessary, and 3) recover free product on the ground and in 
the stormwater and process systems. 

5529 Northwest Doane Avenue 

Portland. Oregon 97210 

PH !5031 248-1530 

A Unocal Company 
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The discharge valve to the Storm Water Separator #004 for Tank Farm 2 had been closed 
the evening ofF ebruary 21 eliminating the possibility of gasoline being discharged to the 
Willarnette River. Terminal personnel and U.S. Coast Guard representatives inspected the 
outfall area at the Willarnette River, and found no indications of gasoline. 

The Process Water Separator was visually inspected and shut down shortly after the 
incident to ensure no gasoline ·was discharged to the municipal sanitary sewer system. The 
visual inspection indicated that gasoline had not entered the process water system. 
Subsequent samples taken from the separator discharge sampling box after the system was 
shut down indicated hydrocarbon constituents were well below the permitted limitations. 
This indicates that no unauthorized discharges to the sanitary sewer system occurred as a 
result of the incident. Some product was later transferred from Separator #004 to the 
Process Water Separator and recovered. Terminal operations were discontinued 
following the spill but returned to partial operation on Sunday, February 23, and then to 
full operations that evening. 

The impacted area was limited to the general vicinity of Tank 3411 all of which was 
contained within the tank farm. A preliminary assessment conducted on February 23 
indicated the spill had initially spread out laterally from the tank following the natural 
surface gradient which generally slopes to adjacent pipe racks situated within shallow 
trenches. Once in the trenches, the gasoline flowed to nearby catch basins and into the 
storm water collection system. Product also penetrated into the underlying soils and some 
evaporated into the air. The foam applied to the spill area by the fire department appeared 
to have mitigated the release of significant quantities of gasoline vapors. No acute or 
chronic health affects to exposed or potentially exposed personnel were identified as a 
result of the spill. 

Approximately 1,650 gallons were recovered Saturday night and Sunday morning from 
the storm and process water systems. An additional 460 gallons are estimated to have 
evaporated during the incident and emergency response. Some gasoline has reached the 
water table with the remainder assumed to be retained in the soils beneath the area 
impacted by the spill. 

The Portland Terminal is conducting an investigation of the spill area to determine the 
extent of the impacted subsurface soil and groundwater. Several borings and five interim 
monitoring wells have been installed in the spill area to determine the extent of gasoline 
migration. An additional three monitoring wells were installed down-gradient of the 
impacted area to further delineate the extent of gasoline migration and to serve as 
recovery wells if necessary. 

A remediation system designed to recover separate phase product discovered on the 
ground water near Tank 3411 has been installed along with three recovery/monitoring 
wells. Primary components ofthe recovery and pre-treatment system consist of the 
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recovery wells, an oil/water separator and two 1,000-lb. carbon filtration units. The 
system will be operational by February 28, 1997. 

Separate phase product and groundwater will be pumped from the recovery wells to a 
coalescing plate oil/water separator at an estimated flow rate of 20 gpm. The separate 
phase product will be skimmed off, collected in a nearby tank, and disposed of. After the 
separator, the groundwater will be pumped through a 25 micron particulate filter to 
remove dirt and grit and then on to two 1,000-lb granular activated carbon units for 
polishing. The treated groundwater will then be discharged into the process water system 
at lift station #7, located in tank farm 2. The lift station will then pump the water to 
separator 003 to be treated along with the normal flow of the Process Water System. See 
the attached Piping and Instrumentation Diagram 0608-D-7006 for details. 

Terminal personnel will sample and analyze the effluent from the groundwater treatment 
system for oil and grease prior to discharging into the Process Water System. The effluent 
from the groundwater treatment system must not exceed 100 ppm oil and grease at the 
point of entry into the system. In addition, a sample will be taken and analyzed for BETX 
compounds. It is our understanding that the BETX sample is for information purposes 
and that the results will be forwarded to you sometime during the week ofMarch 3. A 
three-day turnaround will be stipulated to the lab for the BETX sample. 

Your expedient assistance during the aforementioned emergency actions is greatly 
appreciated. Again, please fax written approval of this action plan to me. at 
(503) 248-1598. Ifyou have any questions do not hesitate to call on me at 
(503) 248-1530. 

cc: S. B. Gilfillan 
J. Holtrop - City ofPortland 
R. W. McGowne 
J. W. Sherman 
M.A. Cramer 
K. J. Penningroth 
M.A. Smith 

Sincerely, 

~d/LL 
Peter L. Schnieders 
Manager, Northwest Area Operations 
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February 28, 1997 

Mr. Mike Zollitsch 
Oregon Department of Environmental Quality 
Waste Management and Cleanup Division 
811 SW Sixth Avenue 
Portland, OR 97204-1390 

PETER L. SCHNIEDERS 
Manager 
Northwest Operations Area 
Portland Terminal 

Gasoline Spill on February 22, 1997 

Dear Mr. Zollitsch: 

This letter has been prepared in compliance with State of Oregon regulations wherein we 
are required to provide a written follow up report on oil spills at our facility. At the time 
of the subject spill, the Oregon Emergency Management Division (EMD) was notified and 
they stated that the Oregon Department of Environmental Quality (DEQ) would be 
notified by them. Not withstanding our notification to the ErviD, terminal personnel 
placed a call to you directly the evening ofFebruary 22, 1997. The initial incident 
description was provided to you and the DEM at that time whereas a more detailed 
description ofthe incident, initial and subsequent emergency response actions, and actions 
taken to prevent recurrence is provided below. 

The incident was discovered at approximately 3:55pm on Saturday, February 22, 1997 
during a tank overfill in Tank Farm 2. The operator was transferring gasoline from Tank 
3408 to Tank 3411 in Tank Farm 2 when gasoline began discharging out the vents at the 
top of the tank. The discharge continued for approximately 1 0 minutes before it was 
discovered and the transfer could be terminated. Approximately 11,700 gallons of 
gasoline was estimated to have been released during the incident. 

The emergency notification process of both the terminal response personnel and the 
regulatory agencies was initiated immediately by the terminal operator. The Portland Fire 
Department was onsite within approximately eight minutes and cordoned offthe area. 
Terminal incident command personnel were onsite within 45 minutes and an incident 
command post was established in conjunction with the fire department. Terminal 
personnel and the fire department worked together to; 1) apply foam to the release area to 
suppress vapors and minimize the fire and explosion hazard, 2) transfer product by gravity 
flow from Tank 3411 to Tank 3408 to reduce the volume in Tank 3411 and allow for 
foam injection into the tank if necessary, and 3) recover free product on the ground and in 
the stormwater and process systems. 

5528 Northwest Doane Avenue 

Portland, Oregon 97210 

PH (5031 248-1530 

A Unocal Company 
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The discharge valve to the Stonn Water Separator #004 for Tank Fann 2 had been closed 
the evening ofFebruary 21 eliminating the possibility of gasoline being discharged to the 
Willamette River. Terminal personnel and U.S. Coast Guard representatives inspected the 
outfall area at the Willamette River, and found no indications of gasoline. 

The Process Water Separator was visually inspected and shut down shortly after the 
incident to ensure no gasoline was discharged to the municipal sanitary sewer system. The 
visual inspection indicated that gasoline had not entered the process water system. 
Subsequent samples taken from the separator discharge sampling box after the system was 
shut down indicated hydrocarbon constituents were well belo~ the permitted limitations. 
This indicates that no unauthorized discharges to the sanitary sewer system occurred as a 
result of the incident. Some product was later transferred from Separator #004 to the 
Process Water Separator and recovered. Tenninal operations were discontinued 
following the spill but returned to partial operation on Sunday, February 23, and then to 
full operations that evening. 

The impacted area was limited to the general vicinity of Tank 3411 all ofwhich was 
contained within the tank farm. A preliminary assessment conducted on February 23 
indicated the spill had initially spread out laterally from the tank following the natural 
surface gradient which generally slopes to adjacent pipe racks situated within shallow 
trenches. Once in the trenches, the gasoline flowed to nearby catch basins and into the 
stonn water collection system. Product also penetrated into the underlying soils and some 
evaporated into the air. The foam applied to the spill area by the fire department appeared 
to have mitigated the release of significant quantities of gasoline vapors. No acute or 
chronic health affects to exposed or potentially exposed personnel were identified as a 
result of the spill. 

Approximately 1,650 gallons were recovered Saturday night and Sunday morning from 
the stonn and process water systems. An additional 460 gallons are estimated to have 
evaporated during the incident and emergency response. Some gasoline has reached the 
water table with the remainder assumed to be retained in the soils beneath the area 
impacted by the spill. 

The Portland Terminal is conducting an investigation of the spill area to determine the 
extent of the impacted subsurface soil and groundwater. Several borings and five interim 
monitoring wells have been installed in the spill area to determine the extent of gasoline 
migration. An additional three monitoring wells were installed down-gradient of the 
impacted area to further delineate the extent of gasoline migration and to serve as 
recovery wells if necessary. 

A remediation system for the recovery of separate phase product from the groundwater is 
being installed adjacent to Stonn Water Separator #004. The system consists primarily of 
an oil/water separator, sediment filters, two activated carbon vessels, pumps, and ancillary 
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piping and controls. The system has the capabilities of recovering separate phase product 
only or product and groundwater with the activated carbon used to remove dissolved 
phase hydrocarbons from the groundwater. The treated groundwater will be discharged 
to the Process Water Separator and, subsequently, the municipal sanitary sewer system. 
We anticipate the system will be operational next week. Remediation methods for 
recovery of residual gasoline that may be retained in the subsurface soils are being 
analyzed. 

The affected storm and process water separators have been cleaned and the Process Water 
Separator placed back in service. Samples from the Process Water Separator were taken 
and analyzed prior to start up to ensure our permitted discharge limitations would not be 
exceeded. The Storm Water Separator #004 discharge has been rerouted to the Process 
Water Separator for the initial few days of operation and samples are being taken 
periodically to monitor for compliance with our effluent limitations. Once it has been 
determined the effluent from the storm water separator is consistently within the permitted 
limits, the effluent will be rerouted to its normal discharge point (i.e., the municipal storm 
water system and the Willamette River). 

I 

Portland Terminal management is currently conducting a comprehensive investigation of 
the incident. Once it is completed and the findings of the investigation team are released, 
modifications to the terminal equipment and operational procedures will be made as 
necessary. A supplemental written report will be made at that time. 

If you have any questions or require additional information, please do not hesitate to 
contact me at 248-1530. 

PLS:jk 

cc: S. B. Gilfillan · 
R. W. McGowne 
J. W. Sherman 
M. A Cramer 
K. J. Penningroth 
M. A Smith 

Peter L. Schnieders 
Manager, Northwest Area Operations 
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CET Environmental 
Services, Inc. 
P.O. Box 83655, Portland, Oregon 97283 

5315 N.W: Sr. Helens Road, Portland, Oregon 97210 

Telephone: (503) 227-5892 Fax: (503) 241-8259 

March 25, 1997 

Mr. Marty Cramer 
76 Products Company 
5528 NW Doane St. 
Portland, OR 97210 

Dear Marty, 

This letter is in reponse to your request for an outline of activities that took place during 
the installation of 5 temporary monitoring wells, placed at various locations, within the 
confines of Tank Farm #2, at the 76 Products Terminal, Portland, Oregon. 

The wells were placed at Unocal's request as part of an investigation into the subsurface 
monitoring and possible migration of gasoline as a result of the recent overfill incident of 
storage tank #3411. 

All 5 wells were installed in the same manner using the procedures listed below: 

Borings were hand augured down to the water table, which varied slightly between each 
hole. The water table was found to be between 12' and 13' below ground surface (bgs) 
at each location. Once ground water was reached, a 5 ' stainless steel, 2" inside 
diameter, 10, OOOth slotted screen was placed into the boring, followed by a 5 ' by 2" id, 
10, OOOth slotted PVC screen. Next, a 5' by 2' i.d. sch. 40 PVC blank was attached. 
This 15 ' by 3 piece section was driven into the boring utilizing a piece of 1 " steel, round 
stock pipe, and a slam hammer driving device. An additional 5' by 2" i.d. PVC blank was 
attached on the top of the well pipe and driven into the boring until no further 
penetration was achieved. The amount of casing depth varied from hole to hole, 
depending on where refusal was encountered at each boring. The variation was between 
16' to 19' of casing bgs. Once the casing was in place, 10-20 drill sand was packed 
around the outside of the casing up to a depth of 4' bgs. Next, bentonite was brought up 
to .5' bgs. and a concrete patch was poured around the casing at ground surface to 
stabilize the well. A 2 "plumber cap was placed over the top of the cap for ease of 
removal during monitoring. 
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I apologize for the delay in getting this information off to you. If you should have any 
questions, please contact me at (503) 227-6797. 

Sine y, 

~~~ 
cott Gilfillan 

CET Environmental Services, Inc. 
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• PRODUCTS COMPANY 

\ 

OERS Coordinator 
Oregon Emergency Management 
Department of State Police 
595 Cottage Street NE 
Salem, OR 97310 

Dear OERS Coordinator: 

March 26, 1997 

PETER L. SCHNIEDERS 
Manager 
Northwest Operations Area 
Portland Terminal 

Gasoline Spill on February 22, 1997 

This letter has been prepared in compliance with 40 CFR 355.40, Emergency Release 
Notification wherein we are required to provide a written follow up report on · 
releases/spills ofCERCLA hazardous substances at our facility. At the time of the subject 
spill, the Oregon Emergency Response System (OERS) was notified and we understand 
they take the responsibility for immediateiy notifYing the SERCILEPC as required by 40 
CFR 355.40. The initial incident description was provided to the OERS at that time 
whereas a more detailed description of the incident, initial and subsequent emergency 
response actions, and actions taken to prevent recurrence is·provided below. 

The incident was discovered at approximately 3:5 5 pm on Saturday, February 22, 1997. 
The operator was transferring gasoline from Tank 3408 to Tank 3411 in Tank Farm 2 
when gasoline inadvertantly began discharging out the vents at the top of the tank. The 
discharge continued for approximately 1 0 minutes before it was discovered and the 
transfer could be terminated. It is estimated that 11,700 gallons of gasoline were during 
the incident. 

The emergency notification process of both the terminal response personnel and the 
regulatory agencies was initiated immediately by the terminal operator. The Portland Fire 
Department was onsite within approximately eight minutes and cordoned offthe.area. 
Terminal incident command personnel were onsite within 45 minutes and an incident 
command post was established in conjunction with the fire department. Terminal 
personnel and the fire department worked together to: 1) apply foam to the release area to 
suppress vapors and minimize the fire and explosion hazard, 2) transfer product by gravity 
flow from Tank 3411 to Tank 3408 to reduce tl}e volume in Tank 3411 and allow for 
foam injection into the tank if necessary, and 3) recover free product on the ground and in 
the stormwater and process water systems. 

5528 Northwest Daane Avenue 

Portland, Oregan 97210 

PH 15031 248-1530 

A Unacal Company 
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The impacted area was limited to the general vicinity of Tank 3411 which was totally 
contained within Tank Farm 2. A preliminary assessment conducted on February 23 
indicated the spill had initially spread out laterally from the tank following the natural 
surface gradient which generally slopes to adjacent pipe racks situated within shallow 
trenches. Once in the trenches, the gasoline flowed to nearby catch basins and into the 
storm water collection system. Product also penetrated into the underlying soils and some 
evaporated into the air. The foam applied to the spill area by the fire department appeared 
to have mitigated the release of significant quantities of gasoline vapors. No acute or 
chronic health affects to exposed or potentially exposed personnel were identified A 
stringent benzene and hydrocarbon vapor monitoring program was implemented during 
the initial response and subsequent response and investigation activities. 

Approximately 1,650 gallons of gasoline were recovered Saturday night and Sunday 
morning from the storm and process water systems. An additional 460 gallons are 
estimated to have evaporated during the incident and emergency response. Some gasoline 
has reached the water table with the remainder assumed to be retained in the soils beneath 
the area impacted by the spill. 

The CERCLA hazardous substances contained in the gasoline that was released and that 
were above the reportable quantities (RQs) are listed below along with their 'estimated 
quantities. The estimated quantities are based on the total spill volume and the maximum 
concentration of those components in the gasoline although actual concentrations are 
often considerably less. Therefore, the quantities listed below are very conservative and 
represent the maximum amounts that could have been released. 

• Benzene = 
• Ethylbenzene = 
• Methyl Tert-Butyl Ether = 
• Toluene = 
• Xylenes = 

3,654lbs (RQ = 10 lbs) 
3,654 lbs (RQ = 1,000 lbs) 
7,309 lbs (RQ = 1,000 lbs) 
6,579lbs (RQ = 1,00Q lbs) 
10,233 lbs (RQ = 1,000 lbs) 

The Portland Terminal is conducting an investigation of the spill area to determine the 
extent of the impacted subsurface soil and groundwater. Several borings and five interim 
monitoring wells have been installed in the spill area to determine the extent of gasoline 
migration. An additional three monitoring wells were installed down-gradient of the 
impacted area to further delineate the extent of gasoline migration and to serve as 
recovery wells if necessary. 

A remediation system for the recovery of separate phase product from the groundwater is 
being installed adjacent to Storm Water Separator #004. The system consists primarily of 
an oil/water separator, sediment filters, two activated carbon vessels, pumps, and ancillary 
piping and controls. The system has the capabilities of recovering separate phase product 
only or product and groundwater with the activated carbon used to remove dissolved 
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phase hydrocarbons from the groundwater. The treated groundwater will be discharged 
to the Process Water Separator and, subsequently, the municipal sanitary sewer system. 
We anticipate the system will be operational next week. Remediation methods for 
recovery of residual gasoline that may be retained in the subsurface soils are being 
analyzed. 

Portland Terminal management is currently conducting a comprehensive investigation of 
the incident. Once it is completed and the findings of the investigation team are released, 
modifications to the terminal equipment and operational procedures will be made as 
necessary. A supplemental written report will be made at that time. 

If you have any questions or require additional information, please do not hesitate to 
contact me at 248-1530. 

cc: J. Sherman 
M. Cramer 
N. Dietzman 
M. Smith 

Peter L. Schnieders 
·Manager, Northwest Area Operations 
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~·-. PRODUCTS COMPANY 

Loren Garner 
Oregon Department of Environmental Quality 
2020 SW 4th Avenue, Ste. 400 
Portland, OR 97201-5884 

., 
•, 

March 31, 1997 

Written Report for Tank 3411 Spill 

PETER L. SCHNIEDERS 
Manager 
Northwest Operations Area 
Portland Terminal 

Unocal/76 Products Company Portland Terminal 

Dear Mr. Garner: 

In response to your correspondence of March 4, 1997 and in compliance of OAR 340-108-040, 
please find the enclosed written report concerning the gasoline spill experienced at the terminal on 
February 22, 1997. The report includes the completed form provided in your March 4 
correspondence as well as a summary of how the incident occurred and the response actions taken 
to date. Copies of the supplemental information requested in the report form are attached to the 
report 

If you have any questions or require additional information, please feel free to contact me at the 
above number c::- :\1artin Cramer at 248-1517. 

cc: M. Cramer 
J. Sherman 
K. Penningroth 

5526 Northwest Doane Avenue 

Portland. Oregon 97210 

PH 15031 246-1530 

A Unocal Company 
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SPILL/RELEASE. REPORT 

1 - GENERAL INFORMATION OERS No. 1705"~.) 
a. Company/Individual Name: Lbw:;LA1...)26 f®ouc;a C.O. , 
b. Address: 5SJ..8 d,tJ IJvBct& z1v,.:.. 

/bAVANA J 0/l Wj 7J../CI 
c. Company Contact Person: 

d. Phone Number(s): 
e. Specific on-site location of the release (and address if different from above): 

...,.,) ;") _,..., -
ANJL Fz9..at, *.). th- n, .:STlA..,.A I &8 NJ, yAt. - Sfhtp.. Mf)An..sr 

Please provide a map of the site showing area(s) where the release occurred, any 
sample collection locations, location of roads/ditches/surface water bodies, etc. 

2- RELEASE INFORMATION 

a. Date/Time Release started: .fJ.J./'17@ t\55 t;.U: Date/Time stopped: "J..)JJ..j1 z ~ /~O<)"Ht.J 
b. Release was reported to (specify Date/Time/Name of Person contacted where applicable): 

ODEQ aj;.,).. yi,o. O£t2.S 

OERS J.j,).}..@ 17r20 H(Lf - Rltffi "o( .,. ? zo S4) 

NRC J.}J:J. € I 7u ~ tttz..I - fk:rt;_a IJtthJ: P 3 7 7 7.J.7 

Other (describe): St-.' A?~o. t.tA,hi. -UfJ 
c. Person(s) reporting release: V!n 06.. Bqu, s- 58 flt..w O&fl.,.t:HV~?.,. 

d. Name, quantity and physical state (gas, liquid, solid or semi-solid) of material(s) released: 

S.tPBt.Mfi: ~2k~N'-J I~ 700 6-ttuewr, u-,~a,a 

Please attach copies of material safety data sheets (l\'ISDS) for released material(s). 
e. The release affected: A,_Air x....Groundwater _Surface Water .L_Soil_Sediment 
f. Name and distance to nearest surface water body(s), even if unaffected (include locations 

of creeks, streams, rivers and ditches that discharge to surface water on maps): 

Wtu.AM&L!LR ;v£? -:- A:fPBox. ~(J(JO lS"" ti.Q.. t:u= · S.;,,Le wCA?-,iw 
Has the release reached the surface water identified above?: __ Yes ....2L,No 
Could the release potentially reach the surface water identified above? Yes x· No 

Explain: ~ y /)ftrttl.J,+t p 81 ~dA-- -,$ 7'ltt'k?u'tt src&n ,;;;:,_ ep-;;;;nt-~/ 
1B€termw.rr SY$'17jt!1 /Jtbcat HM ?4<S121l Orr ,.,... Mti ap SA+.L. 

g. Depth to nearest aquifer/groundwater: /1_ zp · 13 ff 
Is nearest aquifer/groundwater potable (drinkable)? __ Yes ~No 
Has the release reached the nearest aquifer/groundwater? x_ Yes _No 

Explain: Paqa,u;r /::193 i3L.tW t>As·&/~ytiQ ~N 3 Na.v;J"rYU,;u~ t.J./iu.r , 
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h. Release or potential release to the air occurred? ~Yes No 

Explain: Se'~" o«" <.oz.al\a M ?"?t,; ,!?.tC'\u._r oe Tr:lryK. O'{&B.£-tu. . lfe.4~

o/6o 6-fl:!.ul":: r 1../g[l.l;., /I.sn/MI't-j•)i/) W J.#h'ti. £ Vd@~!L 
i. Was there a threat to public safety? _LYes __ No 
J. Is there potential for future releases? ..,L_Yes __ Nor 

Explain: ,$-y..p-4 $?.a;.. 81H(;,, lth;..•EN tb4 tt:t+o1 ?=t{ MflsC ·-m ~aa r s 

k. Des ribe other effects/impacts from release (emergency evacuation, fish kills, etc.): 

60..,.;;.. 0.KRNLLO?£tvl 4Ma«YM 6ee d&sm ucni&.. 4?!6~1:4 ·7N1-r 
IJ- 17{?..6- /k.l.tJ ILYPi.A \ iw WZAW /.J ttr Nar .82ts fic<r 

l. Describe how the release occurred. Include details such as the release source, cause, 
contributing weather factors, activities occurring prior to or during the release, dates and 
times of various activities, flrst responders involved in containment activities, etc.: 

3 -SITE INFORI\'IATION 
a. Adjacent land uses include (check all that apply and depict on site maps): 

__ Residential _x._Commercial _·_Light Industrial _c_Heavy Industrial 

''I 

'· 

__ Agricultural __ Other (describe):~·-~-:-----=-----------=-
b. What is the population density surrounding the site: M;,.,irs%- P/l..i,1J,q,e,';,..f tJ''- -n:?.M~"-~~o- A-Y4 

c. Is the site and/or release area secu.red by fencing or other means? _L Yes __ No ntJ4l;J-,ri;,'fL 
d. Soil types (check all that apply): __ alluvial __ bedrock __ clay .,&_sandy 

_x_silt __ silty loam __ artificial surface (cement/asphalt/etc.) 

e. Describe site topography: 8tf..1..8-7-,..,·6.kf ft-.ltr l..t;"fl1'JN "llC/JL F7f.tw Nlnt 
/.oLtttd U/) b-R 4/)•rl(., 7VWM.IJ! ,S1ZU3! M ' J,t/'tZ)i.Q... C/h"U:I .84$1<'< 5 th',a 

eie~c"~- 711. lW(:.It6J' 
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4 - CLEANUP INFORMATION 
a. Was site cleanup performed? js_ Yes No 

If No, explain:_·_·---------------"'-----------

b. Who performed the site cleanup? 
Company Name: _.;;;;L~P-__;...1 ________ _ 

Address: 5".$1$'" I'IIJ Sr tfluv-n Ra 
f>o&n.A.:-4a 6R 9 7J.JO , 

Cleanup Supervisor: &:orr 6:t~4 {N 

Phone Number(s): c;fop) J..d-7- t: 7 97 
c. Has all contamination been removed from the site? __ Yes _K_No 

If No, explain: 4t&B./;Nn.y IJOOfZ.tY side- AtscL:JvfiAY <2.;c .ueA8+:1'J! /WIIjL 

HtO/lLJCAitilCH C/4v'1 (~') Vl"t7Y= 
d. Estimated volume of contaminated soil removed: Not& 

e. Estimated volume of contaminated soil left in place: ~· 
·3 )., 1.~c) "1/JS . 

f. Was a hazardous waste determination made for cleanup materials? · __ Yes .2(_No 

g. Based on the determination, are the cleanup materials hazardous wastes? 

__ Yes ...)(_No If Yes·, list all waste codes: _______ -'-------

h. Was contaminated soil or water disposed of at an off-site location? .:K__Yes No 
If yes, attach copies of receipts/manifests/etc., and provide the following information: 

Facility Name: Jkm&M. a·'-) :::L-..t:... 
Address: /1535 1'1. fP<u..& INL. 

fr~&Tl..A.N/) M, ~ 7 -J.. I 7 
~ , 

Facility Contact: 12rb4 IJTii.ce& ·&&: 

Phone Number(s): LS'"DJ) ;)...5-s= -lt' liK 
1. Is contaminated soil or water being stored and/or treated on-site? _x_ Yes No 

If yes, please describe the material(s), storage and/or treatment area, and methods utilized 
(attach additional sheets if necessary): · 

J. Describe cleanup activities including what actions were taken, dates and times· actions · 
were initiated and completed, volumes of contaminated materials that were removed, etc. 
(attach additional sheets or contractor reports if necessary or more convenient): 

-· 
5JS.L tbJ'nt;,d-M H.&tn -ue 
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5 - SAMrl.ING INFORMATION 
Attach copies of all sample data and indicate locations of sample collection on maps. 

a. Were samples of contaminated soil collected? ~Yes _· _No __ NIA 
b. Were samples of contaminated water collected? __ Yes ~No __ NIA 
c. Were samples collected to show that all contamination had been removed? 

Yes _x_No N/A 
d. Describe sampling activities, results and discuss rationale for sampling methods: 

6 - SPILL REPORT CHECKLIST 

To ensure that you have gathered all the information requested by the Department in 
this Spill/Release Report, please complete the following checklist: 

...A_ Map(s) of the site showing buildings, roads, surface water bodies, ditches, waterways, 
point of the release, extent of contamination, areas of excavation and sample collection 
locations attached . 

....lf._ Material Safety Data Sheet (MSDS) for released material(s) attached. 

__x_ Sampling data/analytical results attached. · 

...25.._ Receipts/manifests (if any) for disposal of cleanup materials attached. 

J5_ Contractor reports (if any) attached. 
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_, SPILL/RELEASE REPORT 

Supplemental Infonnation 

The release occurred as the result of overfilling Tank 3411 in Tank Fann 2 at the Portland 
Terminal. A terminal operator began transferring supreme gasoline from a larger tank (Tank 
3408) into a smaller tank (Tank 3411) at 1415 hrs to make room for a pipeline receipt that was to 
occur that evening. The transfer rate was approximately 1300 bblslhr. A shift change occurred 
during the transfer at 1450 hrs and although the new operator was infonned of the transfer, he 
became involved in a project in the terminal and lost track of time. The receiving tank is equipped 
with a high level alann but it enunciates in the control_room and the operator was out in the 
terminal when the alann was triggered. 

The operator was notified that the tank was overfilling by a driver at the truck rack at 
approximately 1555 hrs. The notification was made via a cellular phone that operators are 
required to carry when away from the control room. The operator immediately went to Tank Fann 
2 and found product escaping from the vents around the top ofTank 3411. The operator then 
te~ated the transfer at approximately 1600 hrs and began requesting assistance. The spill was 
estimated to have occurred over only a 10 minute period and based on beginning and ending levels 
in Tanks 3408 and 3411, approximately 11,700 gallons of gasoline were released. A diagram 
showing the facility layout, spill location, and proximity to the Willamette River is provided in 
Attachment 1. 

The Fire Department was on scene within about 8 minutes, cordoned off the area and began 
applying foam to the spill area to suppress vapors and minimize the fire and explosion hazard. The 
76 Products Company response team personnel began arriving at approximately 1635 hrs and 
established an incident command in conjunction with the Fire Department. Terminal personnel and 
the Fire Department then worked together to continue applying foam to the spill area. Product was 
also transferred by gravity from Tank 3411 to Tank 3408 to reduce the volume in Tank 3411 and 
allow for foam injection into the tank if necessary. 

Once the fire and explosion hazard was minimized, a visual assessment was made of the spill area 
by 76 Products Company and Fire Department personnel equipped with the appropriate personal 
protection equipment. The assessment found that all of the spill product had been. contained within 
the tank fann. Most of the product appeared to have drained to nearby stonnwater collection 
system catch b~ins or penetrated into the underlying soils. Only small amounts of free product 
and fire suppression water remained on the ground surface. An appreciable amount of product 
was discovered in the stonnwater separator for Tank Fann #2. The separator discharge valve had, 
however, been closed for the weekend the day before which eliminated the possibility of product 
being discharged offsite to the Willamette River. 

CET, a contractor for 76 Product Company, was mobilized and onsite by 2000 hrs. CET then 
worked with the Fire Department and 76 Products Company personnel to recover free product on 
the ground in the spill area. CET also assisted in recovering free product and water from the stonn 
and process water collection and treatment systems. The product was recovered using a 
combination of pneumatic pumps and vacuum trucks. 

Notifications to the various regulatory agencies and 76 Products Company personnel were made by 
both the terminal operator and 76 Products Company response team personnel. Notifications were 
made to the following agencies and organizations: 

1. Oregon Emergency Response System @ 1700 hrs 
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2. National Response Center@ 1705 hrs 
3. Clean Rivers Cooperative@ 1715 hrs 
4. Washington Emergency Management Division@ 1718 hrs 
5. US Coast Guard Portland MSO @ 1725 hrs 
6. EPA Region 10 Oregon OPS@ 1726 hrs 
7. Washington Department ofEcology@ 1730 hrs 
8. Unocal Emergency Response Strike Team@ 1735 hrs 

Subsequent notifications to the above agencies and organizations as well as Mr. Mike Zollitsch of 
the DEQ were made around 2200 hrs to provide updates on the release volume and response 
activities implemented. · 

The free product recovery operations were completed and the fire and explosion hazard minimized 
at approximately 3:00am Sunday morning. The Fire Department. CET, and most 76 Products 
Company personnel were demobilized although selected 76 Products Company personnel remained 
onsite through the night to periodically monitor the area for potentially explosive vapors. 

76 Products Company and CET personnel returned to the terminal at 7:00am Sunday morning and 
began assessing the extent of the release through visual observations, soil borings, and installation 
of monitoring wells. Ail borings and most wells were installed using hand augers with the 
exception of three wells installed downgradient of the Tank 3411 which were installed by 
GeoEngineers using a small hollow stem auger rig. A diagram showing the locations of the various 
wells and borings is provided in Attachment 1. 

Several of the borings exhibited indications of the presence of gasoline in the soil. For those 
borings with strong indications of gasoline at or near the water table, temporary monitoring wells 
were installed using screened, 2-inch PVC casings. Only two of the eight wells (B-1 and B-2) 
installed in the spill area contained an appreciable amount of separate phase product (SPH} on the 
water table. Both wells were adjacent to Tank 3411 and each contained approximately 1.3 ft of 
SPH. Some ofthe temporary wells were removed if they did not contain free product and were not 
in the immediate vicinity of Tank 3411 and others were converted to a more permanent type of 
installation. Assessment activities continued until March 5 when the last wells and borings were 
installed. All borings not converted to monitoring wells were backfilled with hydrated bentonite 
pellets up to approximately one foot of the surface where native materials were used to complete 
the backfilling. 

Soil samples were taken every 2 to 3 feet during the installation of the borings and wells. Grab 
samples of the soil were placed in zip lock bags and the headspace was monitored for hydrocarbon 
vapors using a organic vapor meter to assess the relative levels of hydrocarbons in the soil. During 
the installation of the three downgradient monitoring wells, a sheen test was also performed on the 
soil cuttings at regular intervals to better assess the presence of free product in the soils. Three soil 
samples from each of the latter monitoring well borings were submitted to an accredited laboratory 
for HCID analyses. The two samples taken at or above the water table were also analyzed for 
BTEX and TPH-G. In addition, two samples from RW-3 situated above the water table were 
analyzed for heavy oil range hydrocarbons. 

The headspace monitoring was used on all samples as it provides a general assessment of the 
relative concentrations of volatile hydrocarbons in the soil and is a good screening tool. Those 
borings that contained consistently high headspace readings were selected for the installation of 
well casings to assess the potential presence of SPH on the water table. The headspace monitoring, 
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sheen tests, and proximity to the water table were used to select samples from the downgradient . 
wells (RW-1, RW-2, RW-3) for laboratory analyses. 

Three samples from each downgradient well boring were submitted to North Creek Analytical for 
analyses. The samples from each boring consisted of one sample from the vadose zone, one from 
at or slightly above the water table, and one from below the water table. An HCID analyses was 
conducted on all of these samples to determine the presence of gasoline, diesel, and heavy oil range 
hydrocarbons. This was done to assess the potential for historical spills contributing to the 
hydrocarbons noted in the headspace monitoring and sheen tests. It is important to note that RW-1 
and RW-2 were situated just outside the area of surface impact and were not anticipated to contain 
hydrocarbons in the upper portion of the vadose zone but possibly at greater depths. RW-3 is 
situated at the estimated boundary of the area of surface impact and was expected to contain 
elevated hydrocarbon levels at least near the surface. 

The HCID analyses revealed the presence of hydrocarbons in all samples taken below the water 
table but none from above the water table although the method detection level is relatively high. 
Each ofthese samples contained diesel range hydrocarbons while the sample from borings RW-2 
and RW-3 also contained gasoline and the sample from RW-3 also contained heavy range 
hydrocarbons. The two samples from each boring situated at or above the water table were also 
analyzed for TPH-G and BTEX to assess the presence of gasoline and its more volatile 
components. Only the sample near the water table in RW-2 contained TPH-G at a concentration 
of3.3 mg/kg but no BTEX was detected suggesting that it may be related to an historical spill. 
Neither TPH-G or BTEX were detected in any of the other samples. Similarly, a general TPH 
analyses using DEQ method 418.1 (modified} was run on the two vadose zone samples from the 
RW-3 boring to assess the presence of heavy hydrocarbons but none were detected. 

The results of the headspace monitoring activities during installation ofthe hand auger 
borings/monitoring wells are provided in Attachment 2. The results of the headspace monitoring 
and sheen tests for the three wells installed with an auger rig are included in the boring logs in 
Attachment 3 along with the entire report from GeoEngineers. The analytical results for the 
samples taken from the latter three borings are provided in Attachment 4. As shown in Attachment 
2, the highest headspace readings were encountered within the surface area impacted by the spill 
although they were not always associated with the presence of SPH on the water table. Residual 
contamination from historical spills or leaks may have contributed to the elevated headspace 
readings in some of the samples as the terminal has been in operation since 1908. 

The product and water recovered from the storm and process water systems and the ground surface 
in the spill area were contained in a vacuum truck at the terminal and transported the following 
morning to Harbor Oil for recycling. Copies ofthe associated Bill of Lading and the Materials 
Receipt from Harbor Oil as well as the MSDS for super gasoline are provided in Attachment 5. 
The cuttings from the soil borings and monitoring wells and the well development water were 
placed in drums and temporarily stored onsite in a contained area within Tank Farm 1. The 
containment area consiSts of curbed concrete pad surrounded by a locked chain link fence. The 
well development water was later discharged to the terminal process water system. Arrangements 
are currently being made for disposal ofthe soil drums at TPST Soil Recyclers of Oregon. 
Composite samples have been taken and submitted to a laboratory for analysis. Disposal of the 
drums is anticipated to be completed by April 15. 

A pump and treat recovery system was installed shortly after the spill and operational by February 
28. It was, however, only operated intermittently until March 3 when it began continuous · 
operation. The system consists of double diaphragm pumps which are used to recover total fluids 
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from the wells B-1 and B-2. The pump intakes are situated approximately 1 to 2 feet below the 
normal groundwater level. The pumps are connected to a coalescing plate oiVwater separator to 
separate out the recovered product and groundwater. The recovered product flows by gravity to a 
storage tank whereas the water is pumped through two, 1,000 lb, activated carbon treatment 
vessels. The treated water is then discharged to the tenninal's process water system and. ultimately 
to the city sewer system. Pre-approval was obtained from the City of Portland Environmental 
Services for discharging the treated groundwater to the process water system. The system 
processes a total of about 1,000 gallons ofwater per day (0.66 gpm) and has recovered 
approximately 7 5 gallons of product as of March 21, 1997. 

We intend to continue operation of the system for the next few months at a minimum depending on 
the amount of product recovered. Once the product recovery rate begins to decline appreciably, the 
system will be shut down and the water table allowed to stabilize to determine the amount of 
remaining SPH. Depending on the results, the system will be returned to continuous operation 
until the SPH is significantly reduced at which time the terminal will consult with DEQ personnel 
to determine the most appropriate means of continued remediation to achieve closure. 
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WUl CASING WAlrR DATE 
10 [I£V. I£V[l N. W. DOANE STREET 

81 35.29 
82 36.34 
83 35.09 

~~~~~---+--~==================================================================~.-~~~-----~~ 
I~Af~c..;;---r---r----J---~N'....:3~1'16'1 0" E _7-'-16_.8_5 _____ _ 

84 35.42 
816 36.19 
R\ 35.64 
R2 35.82 
R3 35.52 
U3 35.27 
~~~~~---+-,a 

~8 

-$-810 PLAN 
SCALE 1"=40' 

0' 

-$-815 

. 40'" 

DIKE WAll 

TANK FARM #2 

Approximate Area 
of Surface Impact · 

3407 

GROUND WATER 
TREATMENT 
SYSTEM 

HC DETECTOR 

I 
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BORING 
NUMBER: B1 

DEPTH SOIL TYPE 
0 Gravel/sand 
1 Sand 
3 Sand 
5 Sand 
7 Sand 
9 Sand 
11 Sand 
12 Sand 

BORING 
NUMBER: B2 

DEPTH SOIL TYPE 
0 Gravel/Sand 
1 Med sand 
3 Med. - Sand/some silt 
5 Med. - Sand/some silt 
7.5 Med. - Sand/some silt 
10 Med. - Sand/some silt 
13 More silt or clay 

BORING 
NUMBER: 83 

DEPTH SOIL TYPE 
0 Gravel/sand 
1.5 Gravel/sand 
3 Sand 
5 Sand 
7 Sand 
8.5 Sand/gray change in color 
11 Sand/gray 
12 Sand 

BORING 
NUMBER: B4 

DEPTH SOIL TYPE 
0 Med. sand/sandy silt & gravel 
1 Same- more gravel 
3 Med. sand/less siiUno gravel 
5 Med. sand -sand silt 
7.5 Med. sand - sand silt 
10 Med. sand - sand silt 
12.5 Same w/more silt 
13 Color change slightly gray/charcoal 

ATTACHMENT 2 

PORTLAND TERMINAL 
TANK 3411 SPILL 

SUBSURFACE INVESTIGATION 

TIME: 1115 

MOISTURE PPM GAS ODOR 
Fairly dry 400 
Fairly dry 120 
Fairly dry 170 
Fairly dry 120 
Fairly dry 200 
Fairly dry 330 
Fairly dry ~60 

Saturated 500 

TIME: 1115 -1200 

MOISTURE PPM GAS ODOR 
Slight 62 Moderate to strong 
Slight 250 Moderate to strong 
Slight 120 Strong 
Slight higher 125 Moderate 
Slight higher 250 Moderate 
Mod - Close to water table 240 Moderate 
High 430 Slight to moderate 

TIME: 1205 

MOISTURE PPM GAS ODOR 
Relativity dry 90 
Fairly dry 340 
Fairly dry 260 
Fairly dry 220 
Fairly dry 250 
Fairly dry 590 
Moist 570 
Saturated @water table 590 

TIME: 1213 -1239 

MOISTURE PPM GAS ODOR 
Moderate 90 Moderate to strong 
Slight 180 Slight 
Moderate 80 Moderate to strong 
Moderate 100 Moderate 
Moderate 20 Moderate 
Slightly more moisture 75 Slight to Moderate 
High - Saturate 23 None to slight 
Saturated 140 Slight 

Page 1 

SAMPLER: Kent Penningroth 
DATE: 2/23/97 

COMMENTS 
3" of free product on 
groundwater surface. 

SAMPLER: Marty Cramer 
DATE: 2/23/97 

COMMENTS 
Film of product on ground-
water, moderate gasoline odor. 

SAMPLER: Kent Penningroth 
DATE: 2/23/97 

COMMENTS 

: 

SAMPLER: Marty Cramer 
DATE: 2/23/97 

COMMENTS 
Slight gasoline odor 
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'BORING 
NUMBER': B5 

DEPTH SOIL TYPE 
0.5 Gravel & sand 
1 Gravel & sand 
3 Gravel, clay & sand 
5 Clay & sand 
7 Clay & sand 
10. Clay & sand 
12.5 Clay & sand/slightly more silt 
13.5 Clay & sand/slightly more silt 
14 Clay & sand/slightly more silt 

BORING 
NUMBER: B6 

DEPTH SOIL TYPE 
0 Med. sand w/silt & gravel 
1 Med. sand w/silt & gravel 
3 Med. sand w/silt & gravel 
5 Med. sand w/silt & gravel 
7.5 Med. sand w/silt & gravel 
10 Med. sand w/silt & gravel 
12.5 Med. sand w/silt & gravel 
13 Same, but into sandy clay/ 

silt slightly clay-gray 

BORING 
NUMBER: B7 

DEPTH SOIL TYPE 
0 Gravel & sand 
2.5 Gravel & sand 
5 Sand 
7.5 Sand 
10 Sand - darker color 
12.5 Sand - darker 
14 Sand - darker- water table 

BORING 
NUMBER: BS 

DEPTH SOIL TYPE 
0 !Silty sand w/gravel 

TIME: 1230 

MOISTURE 
Dry 
Fairly dry 
Fairly dry 
Fairly dry 
Fairly dry 
Fairly dry 
High 
V. high 
Saturated 

TIME: 1242 

MOISTURE 
Med- high 
Med- high 
Med- high 
Mad- high 
Med- high 
Med- high 
Saturated 

Semi-saturated 

TIME: 1150 

MOISTURE 
Relatively dry 
Relatively dry 
Relatively dry 
Relatively dry 
Relatively dry 
Moist 
Saturated w/water 

TIME: 1500 

!MOISTURE 
I Low 

1 I Refusal- tried 3 more spots but continued to hit rock 

BORING 
NUMBER: B9 

DEPTH SOIL TYPE 
0 Gravel & sand 
2.5 Sand 
5 Sand 
7.5 Sand 
10 Sand 
12.5 Sand 
14 Sand 

TIME: 1530 

MOISTURE 
Relatively dry . 
Moist 
Moist 
Moist 
Moist 
Moist 
Saturated w/water 

PPM 
20 

4 
6 
4 
2 
2 

3.5 
2 

3.5 

PPM 
85 
85 

130 
320 
120 
510 
120 

145 

PPM 
2 
9 
5 
3 
6 

10 
10 

PPM 
160 

PPM 
2 
1 

19 
20 
22 
40 
50 

Page 2 

GAS ODOR· 

GAS ODOR 
Moderate 
Moderate to strong 
Moderate to strong 
Slight to moderate 
Moderate 
Slight 
Moderate 

None to slight 

GAS ODOR 

GAS ODOR 

GAS ODOR 

SAMPLER: Kent Penningroth 
DATE: 2/23/97 

COMMENTS 

; 

SAMPLER: Marty Cramer 
DATE: 2/23/97 

COMMENTS 
Clay encountered. Film of 
product on groundwater. 
Slight gasoline odor. 

SAMPLER: Kent Penningroth 
DATE::~ 

COMMENTS 

' 

SAMPLER: Marty Cramer 
DATE: 2/23/97 

COMMENTS 
Cobble encountered. Boring 
stopped < 3'. 

SAMPLER: Kent Penningroth 
DATE: 2/23/97 

COMMENTS 

\ 
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• 
BORING 
·NUMBE'R: 810 

DEPTH SOIL TYPE 
0 Silty sand/saucy silt w/gravel 
2.5 Sand silty/silty clay - firm 
7.5 Charcoal silty sand 
12.5 Silty sand 

BORING 
NUMBER: B11 

DEPTH SOIL TYPE 
0 Silty sand 
2.5 Silty sand 
7.5 Silty sand 
12.5 Silty sand - some clay 

BORING 
NUMBER: B12 

DEPTH SOIL TYPE 
0 Silty med sand 
2 
2.5 Silty med sand 
7.5 Silty med sand 
12.5 Clay 

BORING 
NUMBER: ill 

DEPTH SOIL TYPE 
0 Sand 
2.5 Sand 
5 Sand 
7.5 Sand 
10 Sand 
12.5 Sand 
13 Sand 

BORING 
NUMBER:~ 

DEPTH SOIL TYPE 
0 Sand 
2.5 Sand/clay 
5 Sand 
7.5 Sand 
10 Sand 
12.5 Sand 
13 Sand/ground water 

TIME: 1515 

MOISTURE 
Med 
High 
Med 
Saturated 

TIME: 1630 

MOISTURE 
Low 
Med 
Med 
High 

TIME: 1550 

MOISTURE 
Low 

Med 
Med 
Saturated 

TIME: 1230 

MOISTURE 
Med 
Med 
Med 
Med 
Med 
Med 
High 

TIME: 1305 

MOISTURE 
Low 
Med 
Med 
Med 
Med 
Med 
High 

PPM 
12 

150 
80 

250 

PPM 
210 
20 
10 

150 

PPM 
3.5 

5 
2.5 
180 

PPM 
1000 
522 

1048 
727 
454 

1582 
192 

PPM 
0 

387 
397 
475 
434 
496 
309 

Page 3 

GAS ODOR 

GAS ODOR 

GAS ODOR 

GAS ODOR 

GAS ODOR 

SAMPLER: Marty Cramer 
DATE: 2/23/97 

COMMENTS 
Odor of old oil 

SAMPLER: Marty Cramer 
DATE: 2/23/97 

COMMENTS 
May be old gasoline 

SAMPLER: Marty Cramer 
DATE: 2/23/97 

COMMENTS 
Refusal @ 2ft- probably hit 
containment wall·- moved to 
other side of pipe 

SAMPLER: Mike Thomas 
DATE: 2/24/97 

COMMENTS 

SAMPLER: Mike Thomas 
DATE:~ 

COMMENTS 
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~J-~1-1gg7 01:59PM FROM TO 2481592 P.02 

NORTH 
CREEK 
ANALYTICAL BOTHEll • (206) 481 ·9200 • FAX 485·2992 

SPOKANE • (509) 924-9200 • FAA 924-9290 
PORTLAND • (503) 643·9200 1 FAA 644·2202 Envlronmentall.sbolatory Setvlces 

OeQEagincc:n. IDe. 
7S04 S. W, BridaeJ)Ort Road 
Portland. OR 97224 

I sample Description 

RW-1-12.5 

RW-1-J.S.O 

RW-2-10.0 

RW-2-12.5 

RW-2-1$.0 

RW-3-5.0 

RW-3-7J 

RW-3-J.S.O 

North Creek Anal~ticat, Inc. 

YNf!&l!d:e:J~ 

Project: WILLBRlOOE (UNOCAL) 
Project Nu.rober: 0161-i92-00 
Project Manager: Pat Sullivan 

ANAL \'TICAL REPORT FOR SAMPLES: 

l.abo~ory Sample Number Sample Matrix 

P70248l.Ol Soil 

P702481..02 Soil 

P70248J.()J Soil 

P702481·04 Soil 

P10248J-05 Soil 

P702481-06 Soil 

P7024SJ.()7 Soil 

P702481..08 Soil 

P702481-09 Soil 

Sampled: l/26Jf17 to 2!].7197 
Received: 2/i8197 
ReJ)ortcd: l/21197 13:17 

. Date Sampled 

2126197 

2126/97 

' '2/26/97 

2126197 

2127197 

2127197 

2127/97 

; 2121191 

. '2127191 

'tits f'enllts ill thu rrport apply lo ,,. 8Qmplu anaJ~ea '" acc~Janc• with ,,. chain o] C'll.ftody aocUl'llllt. 

'1'hU QM/ytical report maul bl ,.,produced tn its ellliret)l. 

18939 120!1'1 A'lenue N.E., Suite 101, Batlle\1, WA 9a011-Q508 
East 11115 MQntgomery, Suite 8. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008·7132 

Page J ofl3 
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03-21-1997 02:00PM FROM TO 2481592 P.03 

NORTH 
CREEK 
ANALYTICAL 
Errv/I'OI'IIni'JI1ta L.abOI8toly Service$ 

BOTHEU • (2.06) 481·9200 • FAX 485·2992 
SPOKANE • (509) 924·9200 • FAX 924·9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

GcoEnginccn. Inc. 
7504 S. W. Bridgeport Road 
P~rtland, OR 97224 

BW-J.JO.O 
Oasolh\e .RMge Hydrocarbons 
Diesel Range Hydnx:arbons 
Heavy Oil Range: Hydrocarbons · 

RW~H2.5 
Oasoline ltange Hydrocarbons 
Diesel Range Hydroc:arbons 
Heavy Oil Range Hydrocarbons 

RW-1-15.0 
Gasoline RaDge Hydrocarbons 
Dietel .Raa:z• Hydrocarbons 
Heavy Oil Ranee Hydrocarbons 

BW·2:10.0 
Gasoline Range Hydrocarbons 
Diesel Range Hyd!ocarbons 

· Heavy Oil Raaae HydrocarbOns 

RW-2:12.5 
Oa,olinc Range Hyclrocarboos 
Diesel Range Hydrowbons 
Heavy 00 Ran;c Hydrocarbons 

BW-2-)5.0 
Guollae Raap Hydrocarbou 
Diesel Raap Hydroearlboal 
Heavy Oil Range Hydrocarbons 

BW:H.O 
Ouoline Range: Hydrocarbons 
Diesel R.aDge Hydrocarbons 

!-forth Creek Analytical, fne. 

Philip Na-enbcrz, Laboratory Mansgcr 

Project; WILLBRIDGE (lJNOCAL) 
Project Number: 0161-492-oo 
Project Manager. Pat Sullivan 

Hydrocarbon lcleQttficatloa per Oregon DEQ Metbocl Hem 
North Creek Analytteal- Portland 

Batch Date Date Surrogate Reporting 
Number Prepared Analyzed Limits Limit 

P102~1-61 
0370124 3/6/97 3/6/97 20.0 .. " .. ~.o· 

• It " 100 , ·-·--so~ o~·JJa·~-- ··· ------

P70248&~ 
0370124 3/6197 3/6/97 20.0 
• " " so.o 
• " " 100 , .. " j0,0-150 

P!7!!2g 1-0l 
0370124 J/6197 J/6/97 20.0 
• .. " 50.0 
• " " 100 .. , .. 50.0·150 

t2Dl411:9! 
0370124 3/6197 3/6/97 20.0 
• .. .. so.o 
• , .. 100 
• .. " 5().0-150 

tzoa~~~~ 
0370124 3/6/97 3/6/97 20.0 
• .. .. 50.0 .. .. 100 , 

" .. 50.0-150 

P70%481-«i 
0370124 3/6197 317197 20.0 .. " 50.0 
• • • 100 
• ,. j(}.(}./50 

P'tOUII-6'1 
0370124 3/6197 3n/97 20.0 .. 50.0 

Sampled: 2/26197 to 212'7/97 
Rccc::lved: 2128197 
R~ned: 3/'lJ/97 13:17 

Result Units Nous• 

~ 
NO m&'ks 
NO 
ND " 
JJ2 % 

l!!! 
ND m!Vkg 
NO " 
ND " ·.--.. --116 " 

Soli 
NO mglkg 

DET " 
ND " 
122 % 

§2!1 
ND mglkg 
ND .. 
ND 
116 " 

~ 
~ mg/kg 
ND " 
ND .. 
JJ9 " 

k!! 
DET mf/ka 
DET .. 
ND " 
126 % 

&!! 
ND m&'kg 
ND N 

• R1/er to tnd o] rtp()f't/or lUI o/ notu anJ Jt.ftnltlou. 

18939 1201h Avenue N.E., Suite 101, Bolhell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton. OR 97008-7132 

Page 2 ofl3 
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,03-21-1997 02:01PM FROM TO 2481592 P.04 

NORTH 
CREEK 
ANALYTICAL 
EI'NironmenlaJ l.abolaiDty &Hvices 

BOiHELL • (206) 481·9200· I FAX 485·2992 
SPOKANE • (509) 924·9200 • FAX 924·9290 

PORTLAND • (503) 643·9200 1 FAX 644·2202 

GeoEqifteers, Inc. 
"04 S. W. Bridgeport Road 
Portland. OR 97224 

RW-3-5.0 <~oatiauecll 
Hell'~)~ Oil Ran&o Hydrocarbons 
Sun"ogall: I.CitlOI'OOC~CQifS 

RW+'U 
<iasoUno Range Hydloearbons 
Diesel Range Hyclroc:arbons 
Heavy OU ltanee Hydrocarbons 

Project: WILLBRIOOE (UNOCAL) 
Projccr Number: 0161-492.00 
Projcet Manager; Pat Sullivan 

Hydrocarboa Jdeatificatioa per Oreaoo DEQ Method HCID 
Nortb Creek Aaalytlcal· Portlaad 

Ba&cb Dale 
Number Pre 

Date Surrogate 
Analyud Limits 

Rcportin& 
Limit 

Sampled: 2/26f/7 co 2/27/97 
Rl:c;eivcd: 2128N1 
Reponed: 3121197 13:17 

Result Units Notes' 

P70Z481-07 Soli 
0370JZ4 3/6197 ln/97 100 ND mglkg 
w w---------~~~----~,~~~~~/~$0~------~~----71/~8~~%~~---·~--

0370124 3/6/97 
• • . " • , , , 

50.()../50 

20.0 
50.0 
100 

NO 
ND 
NO 
121 

5!lll 
mglkg 

" 
• 

llW-3-1!,0 P70l48l-09 
Gasollae S.ae• Bfdrourboas 0370124 3/6/97 3nl97 20.0 DET 
l)Jelel Raa1e Hydroc:arboas " • " SO.O DET " 2 

" Heavy Oil Rantt Hydrtcarboas " • • 100 DltT 
~__,.:.,...;;.,..;~~-=:.~~~.:..._---::~---=----~:-----=-=-=~--------····_;;,.~--,--------
&lwogQtl: I.CitlOI'oocuzucaM " ~ " $0.~1$0 83.2 " 

NOfth Creek Analytical. Inc. 

Pbilip NctCOberg, Labora!Ory Manager 18939 12oth Avenue N.E., Suit~ 101, Bo1hell, WA 98011-9508 
East 11 115 Montgomery, Su~o B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton. OR 97006·7132 
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,03-21-1997 02:02PM FROM 

NORTH 
CREEK 
ANALYTICAL 
EnvironmentsJ l..abofaloty Setvices 

TO 

GeoEaginecrs, Inc. 
7504 S.W. Bridaeport R.oad 
Portland, OR 97224 

Project; WILLBRIDGE (UNOCAL) 
Project Number: 0161-492.00 
Project M1ft118cr: Pat Sullivan 

2481592 P.05 

BOTHELL • (206) 481-9200 1 FAJI.. 485-2992 
SPOKANE • (509) 924-9200 • FAJI.. 924-9290 

PORTLAND • (503) 643·9200 • FAX 644-2202 

Sampled: 2/26197 10 2/27/97 
Rca:ived: 2128197 
Reported: 3/21197 13:17 

GasoliDe Hydrocarboas (Benzene to Naphthalene) per Orecon DEQ Metbod TPH-G 
North Creek ADalytleaJ. Portlaad 

RW·l-10.0 
Oasollne R.ange Hydrocarbons 
s,;;.ogat.: a,a,(loTFT 

RW·l-13~ 
Oasollne Range Hydrocarbons 
S~Urogat.: a,tM·TFT 

RW~:Z·lO,O 

GasoliDe Range Hydrocarbons 

8atdl Date Date Surrogate 
Number Prepared Analyzed Limits 

03?0002 3/1197 
, , 

0370002 3/1197 , , 

0370002 3/1197 , , 

P'702481 ·91 
3/8197 , 50J) .. Jj0 

P702481..Q2 
3/10197 ., 

S0.0-150 

P702481-G4 
3/8/97 , 

50.()..150 

BW.l-12.5 P70l48l.()S 

Reporting 
· Limit 

l.OO 

2.00 

2.00 

Result Units Notes• 

6!U 
NO m&'ka 

68.4 " 

5i.] " 

!!ill 
·---~-- mWJcg 

75.1 " 
&!! 

2.00 3.30. m~ 
60.4 % 

Galollae Raap Byd~rocar~_bo.;;..n_•;. __ ----:0;:;-.37.;..;0002;.,;,..,;,.;;....._....;:3::-/t.;..;m..;___....::J~/l;.;;.0/9:...:....;..7 -~-=--=-=-=-----.;::.:_:____.....;..:~-~· 
SIII'I'Dfale: a.a.-;:-rFr · " " " $0.0-1$0 

RW.l.S,O 
Gasoline Range Hydrocarbons 

RW-3:'7.5 
Gasoline Ranae Hydrocarbons 

North Creek Analytjcal, Inc. 

Philip Nmnberg, Laboratory Manager 

P7cn.t81-07 
0370002 3/1/97 3/8/97 

" 
, , --ra.~1so 

f:ZO~~l-08 
0370002 3/1/97 3N17 
" 

, , -·--~()..150 

1B93912oth Avenue N.E., Suite 101, 8othell, WA 98011·9508 
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue. B~averton, OR 97008-7132 

~ 
2.00 ND mgllcg 

7$.6 % 

Sail 
2.00 ND mg/kg 

76.8 " 

Page4 of13 . 
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03-21-1937 02:03PM FROM 

.;·.NORTH 
CREEK 
ANALYTICAL· 
EnvironrnetJta/ Labolafoly Setvlces 

TO 

OeoEnpcm. Inc. 
7$04 S.W. Bridgeport Road 
Portlaatd, OR 9ID4 

Projec:t: WILLBRIOOE (UNOCAL) 
Project Number: 0161-492-00 
Project Manager: Pat Sullivan 

2481592 P.06 

BOTHELL • (206) 481·9200 • FAX 485·2992 
SPOKANE • (509) 924·9200 • FA:t. 924·9290 

PORTLAND • (503) 643-9200 • FAA 644·2202 

Sampled: 2126!97 to 2127/97 
Received: 2128197 
Reponed: 3121/9713:17 

Hea-o- OU Ranae Hydroearbo01 per Oreaon DEQ Metboc1418.l (modified) 
North Creek Aualytical- :Portland 

RW-3.§.0 
Petroleum Oil Hydrocarbons 

BW.J-7.5 
Pettoleum Oil Hydrocarbons 

North OWk Analydcal, Inc. 

Philip Naenbc:rg. Laboracory Manager 

Batch Date Date Specific -Reporting 
Number Prepared Anal Method 

P70~1 .. , 
0370400 3/19/97 3121/97 D£Q4t8.1 M 

P702ai-G8 
0370400 3/19/97 3/21/97 DEQ418.1 M 

18939 120th Avenue N.E., Suite 101, Bothell, WA 9801 Hl508 
East 11115 Montgomery, Suite B. Spokane, WA. W~06-4776 

9405 S.W. NimDuS Avenue, Beaverton. OR 97008·7132 

Limit 

20.0 

20.0 

Result Units Norest 

~ 
NO mglka 

Sojl 

ND mglkg 

Page~ of 13 
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03-21-1997 02:04PM FROM 

. NORTH 

OeoEnalnem. Jn~ 

CREEK 
ANALYTICAL 
Envtronrnen1BJ Lsbotatoly Services 

ProjCQt: 
7$04 S. W. Bridpport Road ProjCQt Number. 
Portland. Olt 97224 Project Minagl!r. 

TO 

WILLBRIOGE (UNOCAL) 
0161-492·00 
Pat Sullivan 

BTEX per EPA Metbod IOlOA 
North Creek Allalytical- PortlaDd 

Ba1cb Dale Date Surrogate 
Analyte Number ared Analyzed Limits 

BW·l-10.0 P?OU!J.Ol 
Benzene 0370002 3/1/97 3/8197 
Toluene • • • 
£thylbenzene .. 
Xylenes (to1BI) 
S111'1"~: Q,tl,o-TFT " 

, 
" .SO.O-Hn 

BW·I·Il.5 PZ0248J§ 
Bcn.zeae 0370002 3/1197 3/10/97 
Toluene • " .. 
Etbylbeslzene 
Xylcncs (total) • " " 
Sw,ogaJt: Q,a,a·TFT • .. ... 50.0.150 

BW·l-10,0 P'70l481~ 

Benzene 0370002 3/1197 3/8/97 
Toluene • " " 
Ethylbcm.ene - " .. 
Xylenes (to111) " " ..... --
Slll't'OgtM: a.a.o-TFT • .. , ,0.0-I.SO 

RW-2-12.5 P702411~ 

Benzene 0370002 3/1N7 3/10/97 
Toluene " M 

Ethyl benzene .. M 

Xylenes_(~) M .. M 

s,.ogM: a.a.tJ-TFT * .. .. 50.0.150 

aw-w.o P70l481-07 
Benzene 0370002 3/1197 3/8197 
Tolume .. 
Elbylber=ne ~ II 

XylCDCS (tocal) • - ..... _. ______ • M 

S111't'ogal6: a,tJ,a·TFT " 
, 

" $0.0-HO 

RW-3:'5 PW481:0! 
BcnzcDc 0370002 3/1197 3/8197 
Toluene 
Ethyl benzene 

2481592 P.07 

BOTHELL • {206) 481-9200 • FAX 485·2992 
SPOKANE • {509) 924-9200. • FAX 924-9290 

PORTLAND • (503) 643-9200 • rAA 644·2202 

Ssmplcd: 2126/97 to 2127197 
Reeeived: 2128/97 
Reported: 3/ll/97 13:17 

Reporting 
Limit Result Units Notes• 

J!!! 
0.0500 ND mg/kgdry 
o.osoo NO " 
o.osoo ND " 
0.0,00 NO 

68.6 % 

12!1 
o.osoo ND m~gdry 

0.0~00 ND " 
0.0500 NO " 
0.0500 NO .. 

·---·-r-;:-:;-·--- """ ... ~- -···-·------ -----·· 

§ell 
o.osoo NO mgl1cgt1ty 
0.0500 ND " 
0.0$00 ND H 

0.0500 ND 
73.2 ~ 

§2!1 
0.0500 NO mg/ksdry 
0.0!100 ND 
0.0~00 ND " 
0.0~00 NO " 

60.-3 " 
w 

o.osoo NO mglkgdry 
0.0~00 ND .. 
o.osoo ND " 
0.0500 NO .. 

----·----'7I9 %" 

§!II 
0.0500 NO mg/ksdry 
o.osoo NO 
o.osoo ND 

North C~ Anal~callnc. I Re/er to 11rJ o] reporl jar lui o] notes anJ tkfuJtlons. 

Philip Nerenberg, LabotaiOI'y Manager 18939 120111 Avenue N.E.. Suite 101. Bothell. WA 98D11-9508 
East 11115 Montgomery. Suite B, Spokane, WA 99206·47i6 

9405 S.W. Nimbus Avsnus. Beaverton, OR 97008-7132 

Page 6of13 
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03-21-1997 02:04PM FROM TO 

<koEngiuecn, lDc:. 

NORTH 
CREEK 
ANALYTICAL 
Enviforunentaii.Abot8lrxy Setvtees 

7S04 S.W. Bridseport Road 
Portland, OR 97224 

Project: WILLBRJOOE (UNOCAL) 
Proj~ Number: 0161-492..00 

Project Manaaer: Pat Sullivan 

BTEX per EPA Method IOlOA 
North Creek AIUIIytlcal- PortJaDd 

2481592 P.08 

BOTHELL • (206) 481·9200. • FAX 485·2992 
. SPOKANE • (509) 924-9200: • FAX 924-9290 
POR!LAND • (503) 643-9200 • FAX 644·2202 . 

Sampled: 2126197 to 2127197 
Received: 2128197 
Reported: 312:1/97 13:17 

Batc:b Sunogatc Reporting 

JM:H.S Ccoatiautd) 
Xylcncs (total) 

North Creek Analytical, l1c. 

NUIDbcr Limits 

.P'?OZ48l-08 
0370002 3/J/97 3/8/97 

" • " $0.{).150 

18939120th Avenue N.E .• Suite 101, Soltlell, WA gQ011-9608 
East 11 115 Montgomery. Suite B, Spokane, WA 99206·4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

Limit Result UniiS Notes• 

hi! 
0.~ ND mglkgdry 

'7$.$ " 

Pltj;e '7 ofl3 
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.. 

03-21-1997 02=05PM FROM TO 

NORTH 
CREEK 
ANALYTICAL 
EnvironmentaJ l..abolatoly ServicM 

\ 

OeoEnsiQCCtS, Ino. 
7504 S.W. Bridgeport Road 
Portland. OR 97224 

!Sample Name 

RW-1-10.0 

R.W-1-12.$ 

R.W-1·1~.0 

RW-2-10.0 

RW-2-12.5 

RW·2-U.O 

RW·3·5.0 

RW·3-7.5 

RW-3-15.0 

North Creek Analytical, lne. 

Project: WILLSRJOOE (UNOCAL) 
Project Number: 0161-492.00 
Proj"' Manager: Pat Sullivan 

Dry Welabt DetermlDatioo 
Nortb Creek Aaalytlcal- Portlaad 

LabiD Matrix 

P702481.01 Soli. 

P702481·02 Soil 

P702481.03 Soil 

P70248 '.()4 Soil 

P702481-0S Soil 

P702481-06 SoU 

P702481~7 Soil 

P702481-08 Soil 

P702481-o9 Soil 

18S39120!11 Avenue N.E .• Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Su~e B, Spokane, WA 99206-4776 

9405 s.w. Ntmbus Avenue, Beaverton. OR 97008-7132 

2481592 P.09 

BOTHELL • l206) 481·9~00 • FAX 485-2992 
SPOKANE • (509) 924·9200 • FAX 924-9290 

PORTLAND • (503) 643·9200 • FAX 644-2202 

Sampled: 2126197 to 2127/97 
Received: 2128/97 
Reported: 3/21/97 13:17 

Result Units 

89.4 % 

77.2 ·~ 

76.1 % 

89.2 % 

78.9 % 

73.2 'Yo 

90.6 % 

91.1 % 

16.2 ,.. 

Pa&~ SofU 

COP0013999 



03-21-1997 02:06PM FROM 

NUHII1 
CREEK 
ANALYTICAL 
Env11onmentaJ l.Bbolatoty SeNICeS 

TO 

OooEnaJnom. Inc. 
7504 S. W. Bridgeport Road 
Portland, OR 97224 

Project: WILLBRIOOE (UNOCAL) 
Project Nwnber: 0161-492..00 
Project Manaaer: Pat Sullivan 

2481592 P.10 

BOTHELL • (206)481·9200 • Ff.X 465-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • {503~· 643·9200 • f~ 644-2202 

sampled: 2/2619710 2/27/97 
Received: 2/l8/97 
Rei)Crted: 3121/97 13:17 

Reportiaa Limit R.ecov. RPD RPD Date 
Analyzed 

Spike 
Level 

Sample 
Result 

QC 
Result Units Recov. Limits % Limit ~ Notes• 

Bttsbi 0370124 
llt!ll 

DaJ! Prsurecl; 316/97 
0310124-BLKI 

E!tr!diOI Method: TPH·RCm <Oil 

Gasoline Ranao Hydrocarbons 
Dioscl Range Hydrocarbons 

3/6197 

.Heavy ou ~~.! Hy,_drocarbo~-=---ns ___ ....,·,------=-=-,..----
Svrrogau: J-Chlt1t'ooc141J8CDM " Ot1' 

ND matkl 
ND .. 
ND II 

------·····--·· ...... ~ 
DET " 

20.0 
SO.G 
100 

S0.0-150 117 

North Creek AnalyticaJ, Inc. *Refer to end ofreportfor wt ofnoru anJ J4jnitioN. 

Philip Nerenberg, Labora&ocy Managc:r 
189J9 12oth Avenue N.E., Suite 101, 8o1hell, WA 9801, ·9508 
East 11115 Montgomery. Suite ~- Spokane. WA 99206-4 ns 

9405 s.w. Nimbus Avenue, Beaverton, OR 97006-7132 

Page9of13 
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I 03-21-1997 02:07PM FROM 

NORTH 
CREEK 
ANALYTICAL 
EnvitonmentBII..abotatoly Setvtoes 

TO 

OcoEnstneera,Jnc. 
7S04 S.W~ Bridgeport Road 
Ponl&Dd, OR 97224 

Project: WILLBRIOGE (UNOCAL) 
Project Number. 0161-492-00 
Project Manager: Pal Sullivan 

2481592 P.11 

BOTHELL • (206) 481·9200 • FAX 485-2992 
SPOKANE • (509) 924·9200 • FAX 924·9290 

PORTLAND • (503) 643-9200 • FAA 644·2202 

Sampled: 2/W97 to 1127197 
Rooeivecl; lll8197 
Reported: 3121/9713:17 

ReportiDg Limit Rec:ov. RPO RPD Date 
Analyzed 

Spike 
Level 

sample 
Result 

QC 
Result Units Recov. Limiu % Limit % .Nota• 

Batsb: 037W2 
Blank 

P.!e rm ... !d: 31119'7 
OJ20002:BLI1 
l/ll/97 

Extractloo Mttbod: MtOH Extraetiaa 

Ouolinc Ransc Hyclroeubons 
StUTogat..' a,a,a-TFT 

!&§ 
Gasoline Range Hydrocarbons 

0370002-BSI 
3/13/97 , 

2.j 

37.5 
2.J 

DJ!pUCff! 0370002-DJJPI PZWIHJ 
_GasoliDe Range HJ_drocarbon$ ---~-3~/1;....197 ____ =--~--94~5 
Swrog/W: Q,a,a-TFT " 2.J 

ND ml"kg l.OO 
2-:li-··--;,--· J0.0-150 86.4 

30.9 mglkg 50.0-UO 82.4 
2.49 " 50.0.150 99.6 

882 mg./kg 
-··-;;lt"---;;-- so.o.Bb~~ 

$0.0 
3 

North Cleek Analytical. Inc. •Ra/er to .nJ o/ report /or tat ojl'tDI, tmt1 J.}imtio'M. 

Pblllp Nmnberg, Laboratory Manager 18939 120ttl Avenue N.E., Suite 101, Bothell, WA 98011·9508 
East 11115 Montgomery, Suite 9, Spokane. WA 99206-4n& 

9405 s.w. Nimbus Avenue, Beaverton, OR 970013·7132 

Pa&e JOofll 

COP0014001 



03-21-1997 02:07PM FROM 

NORTH 
CREEK 
ANALYTICAL 
ErNironmentaJ I.Bbonltaly SeMces 

TO 

CJeoEn&fftOOI'S, lAC. 
1504 S. W. BridSCPCJrt Road 
Portland. OR 97224 

Project: WILL.BRJOOE (UNOCAL) 
Project Number: 0161-492..00 
Project Manager: Pat SuJiivan 

Da~e p 0 Sample QC 
Analyzed Level Result Result Units 

2481592 F.12 

BOTHELL • (206) 481·9200 I FAX 485·2992 
SPOKANE • (509) 924·9200 I FAX 924·9290 

PORTLAND • (503) 643·9200 I FAX 644-2202 

Sampled: 2/26197 to 2127197 
R~ivcd: 212&'97 
Reported: 3/21/97 13:17 

Reportfn1 Umit Recov. RPD RPD 
Rccov. Limits % Limit % Notes• 

""'; 0370@1 Dat. E:J:!B!!tDi 31J9l!7 E:~~!!:!etiol! Medlod: TP!I""I8.1 (OR) 
I!UJl 
Petroleum Oil HydroQrbOns 

!I!U 
Pccroleum Oil Hydrocarbons 

!&§ 
Petroleum Oil Hydrocarbons 

Dsallc!te 
Pccroloum OiJ HydrocarboDs 

Daplig!! 
Potrotewn Olt Hy~arbou 

DJplisate 
Petroleum Oll Hydrocarbons 

Nonh Creek Analytical, fnc. 

P!UIIp Nerenberg. LaboraJory Manager 

l!:l'~ILKJ 
3/19197 ND mglka 

~7~1LJQ 

3120/97 ND m&'ks 

0370400-BSl 
3/19197 175 102 mglkg 

!:}'10400-DVPl P703201~ 

3119197 22!10 1750 mglkg 

2~10400-DUP2 f:m32!9-Gl 
3119197 83.2 67.0 mglkg 

8310400-1Ult3 tzo~as!~2 
3/21/97 ND ND mglkg 

18939 120tt1 Avenue N.E .. Suite 101. Bothell, WA 9!l011-9508 
East 11115 Montgomery, Suite B. SpOkane, WA 99206-4776 

9405 S.W. NimbLJS Avenue, Beaverton, OR 97008-7132 

20.0 

:o.o 

50.0-UO 58.3 

so.o 2S.O 

50.0 21.6 

50.0 

Page II of 13 
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03-21-1997 02:08PM FROM 

NORTH 
CREEK 
ANALYTI.CAL 
EI'Nirollmental LabolattNy &uvices 

TO 

~Eopcers, Inc. 
1504 S. W. Bri<latPort Road 
PonJand. OR 97'224 

Projee&: WU..LBRJOOE {UNOCAL) 
Projecc Number: 0161""92.00 

Project Manager. Pat Sullivan 

Date p' e Sample QC 

24815'32 F.13 

BOTHELL • (206) 481-9200 • FAX 485·2992 
SPOKANE • (509) 924-9200 • FAX 924·9290 

PORTLAND • (503) 643·9200 • FAX 644-2202 

Sampled: '2J26N7 to 2127197 
Received: 2128197 
Reported; 3/21197 13:17 

Reportiag Lhnit Recov. RPD RPD 
to Jed Level Result Result Units Recov. Limits % Llmir o/o Notes• 

IIISbl !lZ0002 Datt Pmal'!d; 3/l/97 ExtriCdon Method~ MtOH Emaslgg 
IIW 0370002·BLKI 
Beuzesle Jn/97 ND mglkgdry 
Tolueae • ND " 
EthylbcDzcDc • ND • 
Xylencs (total) • ND • 

.. --·--··-· SruTogtue: a.a.a~TFT , 2.S 2.13 
, 

LCS 03700Cp-BS2 
Benzene Jn/97 0.~ 0.498 rn&'kg dry 
Tolucue .. 0.$ . 0.4$0 .. 
Edlylbenzene .. 0.5 0.442 .. 
Xylcaes (total) • 1.5 1.35 .. 
$JUrorat1: a.a.o-TFT 2.1 1.11 

M!Sd! !i&Us• 037000'.Z-MSJ P70USZ.Ol 
Benzene 3nt97 0.$51 ND 0.959 m&'kgdry 
Toluene O.SSl NO 2.90 " 
Ethylbe:nane .. O.SSI 2.77 $.69 " 
Xyl.encs (total) " us 64.1 .69.6 " -·---- ·----S111'J'ogau: a,o,~~toTFT • 1.75 1.33 " 

M!tris Seils• Due 037000%-MSDl E!Ol4S2..0l 
Benzene 3nt97 O . .S$1 ND 0.952 mJI'ksdry 
Tolucno 0.531 NO 3.38 
Rthylbellzene • 0.551 2.77 6.66 " 
Xylenes (total) .. 1.65 64.1 80.8 " 
Slln'OgQie: a,a.o-TFT ---;;--~----~- 2.06 .. 

North Creek Analytical, Inc. 

Philip Nerenberg. LaboratorY Manager 18939 120th Avenue N.E .• Suite 101. Bothell, WA 98011-9508 
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776 

9405 S.W. Nimbll5 Avenue, Beaverton. OR 97008-7132 

0.0580 
o.oseo 
0.0500 
o.osoo 

50.0.150 85.2 

69.0..138 99.6 
,3.0.Ul 90.0 
61.0-141 88.4 
62.0..144 I 90,0 
10.()./JO . 8J.6 

56.0..12.3 NR 4 
54.0.123 NR 4 

45.0..130 NR 4 
S0.0-127 Nit 4 
J0.0-/50 84.7 

56.0.123 NR 17.0 NR 4 
S4.0.123 NR 24.0 NR 4 
4S.O.J30 NR 2.0.0 Nil 4 

50.0.127 NR 20.0 NR 4 
.50.()..H0 74.9 

Page 12 ot13 
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03-21-1997 02:10PM FROM 

NORTH 
CREEK 
ANALYTICAL 
EnviiOnmentaJ Labotatoly SetviceS 

TO 

GooEn~ Inc:. 
1504 S. W. Brid..,J)ort Road 
POitland, OR 97124 

Project: WJLLBRIOOe (UNOCAL) 
Projcet Number: 0161-492·00 

Project Manager: Pat SuUivan 

Notes aDd Definitions 

2481592 P.14 

BOTHELL • (206) 481·9200 1 FAX 485-2992 
S?OMNE • (509) 924·9200 I FAX 924-9290 

PORTLAND • (503) 643-9200 1 FAX 644-2202 

Sampled: '1126191 to 2127/97 
Received; 2/28197 
Reponed: 3/21197 13:17 

I ~'--~N~~--------------------------------------~--~1 
~ bydrocarboi1S in the diesel range appear to be clue to weathered gasoline. 

l DcU:ctcd bydroearbons in the diesel rqe a))pcar to be duo to the overlap of both wcalhettd aasolinc and heavy oil. 

3 1bc surrosarc recovc:ry for this sample it not available due to sample dilution required from high analyte con~on and/or 

4 

DET 

. ND 

NR 

Rccov. 

RPD 

mauix lnterfetenU:S. · 

The spike recovery imd RPD for this sample cannot be accurately quantified due to sample dilution requited from bigb 
anaJyto cooceacration. 

Analyto DETECTED 

Anllyte NOT DETECTED at or above the reporting limit 

Not Repol1ed 

sample results reported on a dry weight basis 

Recovery 

Rcladve Pcr~t Olfference 

Nonb Crcok AAalyticat, mo. 

Philip Nerenber& Laboralory Manager 18939120ttl Avenue N.E .• Suite 101, Bo1hell, WA 9801 t-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99208·4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008· 7132 

Page 13 of13 
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TO: 

"03-19-1997 12: 05PI1 

EPA #ORO 001010289 

PUC 11206271 

FROJ-·1 CET Env i romenta I , F'DX TO 

STRAIGHT BILL OF LADING 
ORIGINAL- NOT NEGOTIABLE 

CET ENVIRONMENTAL SERVICES, INC. 
5315 NW St. Helens Rd. 

Portland, OR 97210 
Phone (503) 241-3827 FAX (503) 241·8259 

FAOM: 
SMipp!lr 

24E:1540 P.l33 

Shipper No. t.tog kCJGa 
Carrier 

Date 

['V~ . 6 66 4 
~ -j.3 -91 

11 spill shovlcl occur. dike and contain mtlteriel, then cell CET Environmental 
Services 24 hour spill response at (503) 241-3827. 

RE,,11T 
C.O.D. TO: 
ADDRESS 

1101~-W~t'9 '"" ,~,. ''~'~'"''"'on voluq, 5htopora 
t•4 ·e~ulrtO 1~ lltll 'Dteitlcany Ill w~II~O IM agreed or 
C:ec1:J'r.d V"o:J!ue ol tho property. 
7'1'\~ AIJrOQct t)r d-or.uu~ vai\M n1 '"" pro;cny 1!:. n~t-cby 
!u~~;ri~alry tlat~d ov IM t"ipper tc ~~ not ~>e9edlng. 
s 

PER 

Thl' I~ In eorttfy lh.>t tiKI ob011o no mod motortof• """prep. 
ert~ ctatamed. a~cnbed, pt.e~aoed. mal'<ad. and l<lllOie~. 
and are in 1::1'1'0~' ('Ondition 'or lrc.~~r·'~Spurt;tiou *CCOr<Jirtg to 
~ il~~l'c,:,;e\c! Fe9'JI~1icr.s of the Dep:utmaT'tl: ~ Tr.:tn-,. 
porta~on 

COD A Ill!: 

C.O.D. FEE: 
PREPAlD 0 
COLLECT 0 
TOTAL 
CHARGES $ 

Subjo<:t ID Sec:ltcn l cf the condition:, if thl• •hipmont io to bo 
Oeilllered to 1!1~ con5l!l"'J9 wltholll ·~~ wu r;n lh& eon3tgnl)l. tn~ 'lOT'· 
tiQnot eh&n eto•• tilt fono,ln~ ~u.t~tl\9"1· 
Th• e~~rritor ~h•ll not m-.1~.~ d~li,·~ry ~~ tha t'licn>'mt wi\Mul pjtyrn~o\ FREIGI-IT CHARGES: 

of l'rC'l9M1 and ol!l other l,;s\vfuJ ch:ugcr.. !=~EI(~Hl fiF-ftH'~IL1 C!'1,Ck t'ot:'.r If 0:11L"'!il~~ 

~~~·~''" rll~nM'9._,,. ~"~i~ ~;::~!~- Q ~~~~~~t~ 
all or any of. e~ld Dr<lPt'f1V ~ver atl or My DMion ot 'aid ro•J\9 to di'S~~!'tlon ~nd ~~ to r,;-t~n 
p;uty 011 any lime intere~ted in osll .,, .1ny s.1id pro~e:1y. th8t every ~erv•'.:~ tt' btJ p~tfOII\1~~ ~sr~ur'td&r 

•• ,.-~._... II be 8ltblael to 911 ttle Ml ot IMtng t~rma and ~on~lllcns '" the !JOvAm•niJ d""'"'''~"hcn on 
th~ of ~hirm~nt. · 

Shipp 1ereby eer1it~s t~at he ia tarnrllar with all lha bill ot :adlng '"''"''· end t.)ntliticn~ in 
IM go~ernln Clilastfl~slfon and the- 9Sid wms and r.·ondilrons are herebl' agre~d to hy lhc r.hipp~r 
and accapta for ll!ms~lf ~nd hi; ~~~~gn$. 

CARRIER 

PER 

DATE 

COP0014005 



• 

nerator 

jress 

nsporter 

ck No. 

iler No. 

:MARKS: 

IVER 

'03-1'3-1'397 12:05PI·1 FROn CET Envir·omental. PDX TO 

NET 

(/j) Harbor Oil, Inc . 
11535 N. Force Avenue • Portland, OR 97217 
Phone: (503) 285·4648 • Fax: (503} 285-9521 

MATERIALS RECIEPT 

Gals Loaded 

sw 
ss 

RECEIVED BY 

No. 01886 

n /?~ t":Jl-. Date ~ . ( e:.... ......J --, 

Purchase: Order No. 

OFFICE USE ONLY 

Unit Price 

Product Sub Total 

ax Sub Total 

Hours Sub Total 

TOTAL 

COP0014006 
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' 
• ·4(il''' 

. Geo ~~Engineers 

76 Products Company 
5528 Northwest Doane A venue 
Portland, Oregon 97297 

Attention: Mr. Martin Cramer 

March 25, 1997 

Recovery Well Construction 
76 Products Terminal 0608 
5528 Northwest Doane A venue 
Portland, Oregon 
File No. 0161-492-00 

INTRODUCTION 

Consulting Engineers 

and Geoscientists 

Offices in Washington, 

Oregon, and Alaska 

This letter presents the results of GeoEngineers' recovery well construction activities 

conducted at 76 Products Terminal 0608 in February 1997. The site is located at 5528 Northwest 

Doane A venue in Portland, Oregon, as shown in Figure 1. A spill of super unleaded gasoline 
' 

occurred from Tank 3411, located within Tank Farm No. 2, on February 22, 1997. At the 

request of 76 Products Company, GeoEngineers constructed three recovery wells in the vicinity 

of Tank 3411. 

SUBSURFACE EXPLORATION 

Cascade Drilling Company, Inc. of Woodinville, Washington drilled three hollow-stem 

auger soil borings (RW-1 through RW-3) on February 26 and February 27, 1997 at locations 

selected by 76 Products Company and GeoEngineers. The approximate locations of the recovery 

wells are shown in Figure 2. A crane was used to lift the drilling rig over above-grade pipelines 

to access the locations of RW-1 and RW-2. Each boring was drilled to an approximate depth of 

22.5 feet. GeoEngineers obtained soil samples from the borings at 2.5-foot intervals for field 

screening using visual, headspace vapor and sheen screening methods. A description of our field 

procedures and boring logs are presented in Attachment A. 76 Products Company selected three 

soil samples from each boring, and GeoEngineers submitted the soil samples to North Creek 

Analytical in Beaverton, Oregon for chemical analysis. The chemical analytical results were 

provided directly to 76 Products Company by the analytical laboratory. 

GeoEngineers, Inc. 

7504 SW Bridgepon Road 

Portland, OR 97224 

Telephone (503) 624·9274 

Fax (503) 620·5940 

COP0014009 



76 Products Company 
March 25, 1997 
Page 2 

SOIL CONDITIONS 

A surficial layer of approximately 0.5 foot of silty gravel fill was encountered at the 

location of each boring. Brown silty fine sand was encountered in e~ch boring b~neath the silty 

gravel fill to depths ranging between approximately 17.5 feet and 18.5 feet. Gray to brown silty 

clay was encountered beneath the silty fine sand to the total depth explored in each boring. 

Ground water was encountered in the borings at approximate depths of 12.0 feet to 12.5 feet,. 

based on soil moisture observed in samples obtained from the borings. The soil cuttings were 

placed in labeled 55-gallon drums for temporary storage on site. 

FIELD SCREENING RESULTS 

Petroleum-stained soil was present in RW-1 between approximate depths of 14.0 feet and 

17.5 feet. Petroleum-stained soil was present in RW-2 and RW-3 between approximate depths 

of 14.0 feet and 18.5 feet. 

Moderate to heavy sheens were observed on soil samples obtained from RW -1 between 

approximate depths of 7. 0 feet and 17.5 feet. Moderate to heavy sheens were observed on soil 

samples obtained from RW-2 from the surface to an approximate depth of 18.5 feet. Moderate 

to heavy sheens were observed on soil samples obtained from RW-3 from the surface to an 

approximate depth of 17.0 feet. 

Combustible vapor concentrations were measured in the soil sample headspace during field 

screening using a TLV Sniffer. The lower threshold of significance of this instrument in this 

application is 100 ppm (parts per million). Elevated headspace vapor concentrations were 

detected in samples obtained from RW-1 at the approximate depths of 5.0 feet and between 

approximate depths of 10.0 feet and 17.5 feet. Elevated headspace vapor concentrations were 

detected in samples obtained from RW-2 between approximate depths of 12.0 feet and 18.5 feet. 

Elevated headspace vapor concentrations were detected in samples obtained from RW~3 between 

approximate depths of 5.0 feet, 10.0 feet and between approximate depths of 14.5 feet and 

17.0 feet. 

In general, the field screening evidence of petroleum hydrocarbons appears to indicate aged 

hydrocarbons. The combustible vapor concentrations are lower than would typically be expected 

from fresh gasoline. 

RECOVERY WELL CONSTRUCTION 

Recovery wells RW-1, RW-2 and RW-3 were constructed with 4-inch diameter schedule 

40 PVC (polyvinyl chloride) casing and screen. The base of each well is approximately 22.5 feet 

below ground surface. The screen in each well was placed between approximate depths of 

7.0 feet and 22.0 feet. Cascade Drilling developed the wells by removing approximately 

50 gallons of water from each well with a bailer. The purge water was placed in 55-gallon 

drums for temporary storage on site. Well construction details are shown on ~e boring logs in 

Attachment A. 

GeoEngineers File No. 0161-492-00-2150 
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GROUND WATER CONDITIONS 

We measured depths to water from the casing rims in the recovery wells RW-1, RW-2 and 

RW-3 on February 27, 1997. Measurable free product was not present in the wells at the time 

of our measurements. The water level data follow: 

35.64 12.75 22.89 

RW-2 35.82 13.07 22.75 

RW-3 35.52 13.37 22.15 

DISCUSSION 

A zone of apparent petroleum hydrocarbon-contaminated soil was encountered in each 

boring between approximate depths of 14.0 feet and 18.5 feet. The soil in this zone exhibited 

gray staining, moderate to heavy sheens and elevated combustible headspace vapors. This 

apparent zone of contaminated soil appears to be from a historic release and does not appear to 

be related to the February 22, 1997 release. Field screening evidence of petroleum hydrocarbons 

also was present in soil samples obtained above the depth of 14.0 feet in the borings. However, 

this evidence was not a conclusive indication of petroleum hydrocarbon contamination related to 

the February 22, 1997 release of gasoline. 

Free product was not present in recovery wells RW-1, RW-2 and RW-3 on February 27, 

1997. We recommend that 76 Products Company not remove water from recovery wells that do 

not have free product. Removal of water from a recovery well without free product could 

accelerate downgradient migration of free product and decrease the effectiveness and efficiency 

of product recovery from hand-augered wells in which free product is present. 

LIMITATIONS 
We have prepared this report for use by 76 Products Company. This report may be made 

available to regulatory agencies. This report is not intended for use by others and the information 

contained herein is not applicable to other sites. 

Our interpretations of subsurface conditions are based on data from widely spaced borings 

at the site. It is always possible that contamination exists in areas of the site that were not 

explored by drilling. 

GeoEngineers File No. 0161-492-00-2150 
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.. 76 Products Company 
March 25, 1997 
Page 4 

Within the limitations of scope, schedule and budget, our services have been executed in 

accordance with generally accepted practices in this area at the time this letter was prepared. No 

warranty, express or implied, should be understood. 

-4 0 ... 

We appreciate the opportunity to be of continued service to 76 Products Company. If you 

have questions concerning this report, please call. 

PJS:JF:mln 
Document ID: 0161492r.rw 

Attachments 

Two copies submitted 

GeoEngineers 

Yours very truly, · 

GeoEngineers, Inc. 

Patrick J. Sullivan, R.G. 
Project Geologist 

'-£Zr...,_.~ 
Julia Fowler, P.E. 

·Associate 
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ATTACHMENT A 

FIELD EXPLORATIONS 

DRILLING AND SOIL SAMPLING PROGRAM 

Subsurface conditions in the vicinity of Tank 3411 were explored by drilling three soil 

borings (RW-1, RW-2 and RW-3) on February 26 and February 27, 1997 to an approximate 

depth of 22.5 feet below the ground surface using hollow-stem auger drilling equipment owned 

and operated by Cascade Drilling, Inc. of Woodinville, Washington. The borings were drilled 

at the approximate locations shown in Figure 2. The auger drilling and soil sampling equipment 

were cleaned with a hot-water pressure washer before drilling each boring. 

The exploratory boring locations drilled for 76 Products Company were determined in the 

field by representatives of 76 Products Company and GeoEngineers. All soil samples obtained 

during drilling were examined and classified by a GeoEngineers representative during drilling. 

Detailed logs of each exploratory boring were developed. Soils encountered were classified 

visually in general accordance with ASTM (American Society for Testing and Materials) 

D 2488-90, which is described in Figure A-1. An explanation of the boring log symbols is 

presented in Figure A-2. The boring logs are presented in Figures A-3 thr,ough A-5. 

Soil samples were obtained from each hollow-stem auger boring using a 2.5-inch OD 

(outside diameter) split-spoon sampler. The split-spoon sampler was driven with a 140-pound 

hammer falling a distance of approximately 30 inches. The soil samplers were cleaned between 

each sampling attempt with a Liquinox wash, a tap water rinse and a distilled water rinse. Our 

representative wore clean, disposable latex gloves during sample collection. The soil samples 

were transferred to 8-ounce glass jars to minimize headspace and sealed with Teflon-lined lids. 

All soil samples were kept cool prior to and during transport to the analytical laboratory. 

Selected soil samples from the borings were submitted to North Creek Analytical in Beaverton, 

Oregon for chemical analysis. The soil samples analyzed are denoted in the boring logs with a 

"CA." Chain-of-custody procedures were followed during transport of the samples to the 

analytical laboratory. 

FIELD SCREENING OF SOIL SAMPLES 

A GeoEngineers representative'performed field screening tests on the soil samples obtained 

from the borings. Field screening results are used as a general guideline to delineate areas of 

possible petroleum-related contamination. In addition, screening results are used to aid in the 

selection of soil samples for chemical analysis. The screening methods used include (1) visual 

examination, (2) water sheen screening and (3) headspace vapor screening using a Bacharach 

TL V Sniffer. 

Visual screening consists of inspecting the soil for stains indicative of petroleum-related 

contamination. Visual screening generally is more effective when contamination is related to 

heavy petroleum hydrocarbons, such as motor oil, or when hydrocarbon concentrations are high. 
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Water sheen screening and headspace vapor screening are more sensitive methods that have been 

effective in detecting contamination at concentrations less than regulatory cleanup guidelines. 

Water sheen screening involves placing soil in water and observing the water surface for 

signs of sheen. Sheen testing can detect the presence of volatile and nonvolatile hydrocarbons. 

Sheen classifications are as follows: 

No Sheen· (NS) 

Slight Sheen (SS) 

Moderate Sheen (MS) 

Heavy Sheen (HS) 

No visible sheen on the water surface. 

Light, colorless, dull sheen; spread is irregular, not rapid; 

sheen dissipates rapidly. Natural organic matter in the soil 

may produce a slight sheen. 

Light to heavy sheen; may have some color/iridescence; 

spread is irregular to flowing, may be rapid; few remaining 

areas of no sheen on the water surface. 

Heavy sheen with color/iridescence; spread is rapid; entire 

water surface may be covered with sheen. 

Headspace vapor screening targets volatile hydrocarbons and involves placing a soil sample 

in a plastic sample bag. Air is captured in the bag, and the bag is shaken to expose the soil to 

the air trapped in the bag. The probe of a Bacharach TL V Sniffer is inserted in the bag, and the 

TL V Sniffer measures the concentration of combustible vapors present within the sample bag 

headspace. The TLV Sniffer measures combustible vapor concentrations in ppm (parts per 

million) and is calibrated to hexane. The TLV Sniffer is designed to quantify combustible gas 

concentrations in the range between 100 ppm and 10,000 ppm in this application. 

Field screening results are site- and boring-specific. The results vary with temperature, soil 

moisture content, soil type and type of contaminant. 

RECOVERY WELL CONSTRUCTION 

Soil borings RW-I; RW-2 and RW-3 were completed as recovery wells. In addition, these 

wells were constructed to state of Oregon monitoring well standards and.may be used to obtain 

ground water samples for chemical analysis. Four-inch-diameter, Schedule 40 PVC well casing 

was installed in each boring following completion of drilling. The upper portions of the wells 

are unslotted PVC well casing. Slotted PVC casing was placed from depths of approximately 

7.0 feet to 20.0 feet to allow the entry of water. Medium sand was placed in the annulus around 

the screened interval. A bentonite seal was placed above the sand pack to prevent surface water 

infiltration. Cement grout was placed in the recovery well boring annulus above the bentonite 

seal. Each casing was protected with a flush-grade surface monument set in concrete. 

Construction details are included in Figures A-3 through A-5. The well screens were developed 

by surging and bailing with a steel bailer on the drilling rig. 
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GROUND WATER ELEVATIONS 

GeoEngineers determined the elevations ofRW-1, RW-2 and RW-3 on February 27, 1997 

relative to the casing elevation of monitoring well U-3, which was provided by 76 Products 

Company. The casing rim elevations were redetermined by 76 Products Company in conjunction 

with other work at the site. These elevations are summarized in the table on page 3 of this report. 

Depths to free product and/or ground water, relative to the recovery well casing rims, were 

measured in RW-1, RW-2 and RW-3 on February 27, 1997. The depths to ground water were 

measured using an ORS (Oil Recovery System, Inc.) interface probe to an accuracy ofO.Ol·foot. 

The water table elevations were calculated by subtracting the water table depths from the casing 

rim elevations. The water table elevations are summarized in the table on page 3 of this report. 
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SOIL CLASSIFICATION SYSTEM 

GROUP 

MAJOR DIVISIONS SYMBOL GROUP NAME 

GRAVEL CLEAN GW WELL-GRADED GRAVEL. FINE TO COARSE GRAVEL 

COARSE GRAVEL 

GRAINED GP POORLY-GRADED GRAVEL 

SOILS More Than 50% 

of Coaree Fraction GRAVEL GM SILTY GRAVEL 

Retained WITH FINES 

on No. 4 Sieve GC CLAYEY GRAVEL 

More Than 50% 

Retained on SAND CLEAN SAND sw WELL-GRADED SAND, FINE TO COARSE SAND 

No. 200 Sieve 
SP POORL Y·GRADED SAND 

More Then 50% 

of Coarse Fraction SAND SM SILTY SAND 

Passes WITH FINES 

No.4 Sieve sc CLAYEY SAND 

FINE SILT AND CLAY ML SILT 

GRAINED INORGANIC 

SOILS CL CLAY 

Liquid Limit 

Less Than 50 ORGANIC OL ORGANIC SILT, ORGANIC CLAY 

More Than 50°"' 
SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC SILT 

Passes INORGANIC 

No. 200 Sieve 
CH CLAY OF HIGH PLASTICITY, FAT CLAY 

Liquid Limit 

50 or More ORGANIC OH ORGANIC CLAY, ORGANIC SILT 

HIGHLY ORGANIC SOILS PT PEAT I 

NOTES: SOIL MOISTURE MODIFIERS: 

, . Field classification is based on visual examination of soil Dry- Absence of moisture, dusty, dry to the touch 
in general accordance with ASTM D2488·90. 

Moist· Damp, but no visible water 
2. Soil classification using laboratory tests is baseq on 

ASTM D2487-90. Wet· Visible free water or saturated, usually soil is 
obtained from below water table 

3. Descriptions of soil density or consistency are based on 
Interpretation of blow count data, visual appearance of 
soils, and/or test data. 

~.I; SOIL CLASSIFICATION SYSTEM 

Geo ~pEngineers 
FIGURE A·1 
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LABORATORY TESTS: SOIL GRAPH: 

AL Atterberg limits 
CP Compaction 
CS Consolidation 
OS Direct Sheer 
GS Grain - size 
%F Percent fines 
HA Hydrometer analysis 
SK Permeability 
SM Moisture content 
MD Moisture and density 
SP Swelling pressure 
TX Triaxial compression 
UC Unconfiend compression 
CA Chemical analysis 

BLOW-COUNT/SAMPLE DATA: 

Blows required . to drive a 2.4-inch 1.0. }E 
split-barrel sampler 12 inches or 
other indicated distances using a 
1 40-pound hammer falling 30 inches. 

SM Soil Group Symbol 
(See Note 2) 

Distinct Contact Between 
Soil Strata 

Gradual or Approximate 
Location of Change 
Between Soil Strata 

~ Water Level 

Bottom of Boring 

22 I Location of rel.atively. 
undisturbed sample 

12 !8l Location of disturbed sample 

17 0 Location of sampling attempt 
with no recovery 

. 10 [J 
Blows required to drive a 1 .5-inch I. D. K 

(SPT) split-barrel sampler 12 inches 

Location of sample obtained 
in general accordance with 
Standard Penetration Test 
(ASTM D 1586) procedures or other indicated distances using a 

140-pound hammer falling 30 inches. 

"p" indicates sampler pushed with 
weight of hammer or against weight 
of drill rig. 

NOTES: 

26 [I] Location of SPT sampling 
attempt with · no recovery 

Location of relatively undisturbed 
sample obtained using a 3-inch
diamter thin-wall sample tube. 
Sample obtained in general 
accordance with ASTM D 1587. 

~ Location of grab sample 

1. The reader must refer to the discussion in the report text, the Key to Boring 
Log Symbols and the exploration logs for a proper understanding of 
subsurface conditions. 

2. Soil classification system is summarized in Figure A-1 . 

0 ~------------------------------~-----------------------------------------1 m 
I KEY TO BORING LOG SYMBOLS .... 

N Engineers Geo 
FIGURE A-2 w 

~ ~------------------------------~----------------------------------------~ 
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WELL SCHEMATIC 

Casing Elevation (ft.}: 35.61 
Casing Stickup (ft.): -0.23 

RECOVERY WELL RW-1 

Vapor 

Conc.(ppm) Blow Group 
Sheen Count Samples Symliol 

I 

DESCRIPTION 

Surface Elevation (ft.): 35:90 

~ ~~t~ee-.l~s~un~a~c~e----~------~--------~~~~~----~G~ra~y-s~il~ty-g~ra~v-e~l(~m~ed~i~u~m~d~~n~s~e-,m~oi~st~)~(fi~lii~)--~~O 
monument Brown silty fine sand (medium dense, moist) (fill) 

I= f::: 
I= ~ ~Bentonite seal 
I= := 
I= = 1:= .::. 6- r.- ..--

tu 
w 
u.. 

~ 
J: 

10-

15-

li: 20-w 
0 

25-

30-

35-

40-

.l .. +.:::t-4-inch, unslotted 
i.l= : Schedule 40 PVC 
.1= •. casing 

·:g.• 
"I-

·~:= . 
·.p~.-:-
·1-. 

I= 
·~· 
·.~ 
f-· 

··~· 
.~· 
·.~.· 

4-inch, Schedule 40 
PVC screen, 
0.020-inch slot width 

··~· ·1= • ~-Medium sand 
· r=: · · backfill 

End cap 
Base of well at 22.5 
feet 

Note: See Figure A- 2 for explanation of symbols 

~,,,. 

Geo -~~Engineers 

Grades to wet 

Grades to gray (petroleum staining) 

Gray clay (soft, wet) 

Gray to brown silty clay (stiff, wet) 

Boring completed at 22.5 feet on 02/26/97 
Ground water encountered at approximately 12.0 

feet during drilling 

LOG OF RECOVERY WELL 

FIGURE A-3 

1-10 

f- 16 

1-20 

1-26 

1-30 

f--35 

1-40 
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o-

5-

10-

15-

..... 
w 
w u. 
~ 
:r 
t 20-w 
0 

25-

,... 
~ -N .... 
M 

z ..... 
::E 30-
rii 
2 
u: .., 

35-

0 on -N 

$ 
N 
(7) 

"t ... 40-co ... 
0 

WELL SCHEMATIC 

Casing Elevation (ft.): 35.84 
Casing Stickup (ft.): -0.66 

RECOVERY WELL RW-2 

Vapor 

Conc.(ppm) Blow Group 
Sheen Count Samples Symool 

DESCRIPTION 

Surface Elevation (ft.): 36.50 

..... ~~~~~-----r------,---------~~~--~~~~l~~G~M~----~G~rn~y-s~il~ty-g~rn~v-e~l~(m~~~iu-m~de_n_s-e,-m~o~i~st~)~(fi~JI~I)----~o fSteel surface 
monument 

~ ~ 
!:: E 1-Bentonite seal = == = ::::: = !== 1--,-

.1 4 ~ 4-inch, unslotted 
Sch~ule 40 PVC 

= != .:·: casing . : I= .. · 

'@ /· 
'~ ~ 4-inch, Sch~ule 40 !I ~~:.=;lot w;dm 

· =.1= ·~ 1-M~ium sand 
I= ·.: backfill 

····~····· :I=. 

iii 
. I=. 
·:1- · .. 
~t~t: End cap 

Base of well at 22.5 
feet 

< 100 
MS 

< 100 
MS 

< 100 
SS-MS 

< 100 
MS 

120 
-ss-

2,000 
MS 

1,200 
Hs 

< 100 
'NS 

13 

12 

12 

15 

11 

10 

13 

19 

::::::: SM Brown silty fine sand (medium dense, moist) (fill) 

fl::::::: lJ ....... 

fl ("" 

~--
fl:: ..... 
t1l .. 

CA~ ...... . 

CA~ ...... . 

CA~······· 

Grndes to wet 

Grades to gray (medium dense) (petroleum 
staining) 

Gray silty clay (stiff, wet) 

Boring completed at 22.5 feet on 02/27/97 
Ground water encountered at approximately 12.0 

feet during drilling 

1-5 

t-10 

t- 15 

t-20 

1-25 

1-30 

1-35 

L-40 

Note: See Figure A- 2 for explanation of symbols 

LOG OF RECOVERY WELL 

Geo Engineers 
FIGURE A-4 
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WELL SCHEMA TIC 

Casing Elevation (ft.): 35.39 
Casing Stickup (ft.): ..{).82 

RECOVERY WELL RW-3 

Vapor 

Conc.(ppm) Blow Group 
Sheen Count Samples Symool 

DESCRIPTION 

Surface Elevation (ft.): 36.21 

~S~t-ee~l-s-urf~a-c-e-------~-----~-----------~~~~G~M~------G~rn-y-s~il_cy_g_m_v_e~l~(m-~~iu-m~de_n_s-e.-m-o~i-st~)~(fi~ll~l)----,_o 

monument SM Brown silcy fine sand (medium dense, moist) (fill) 

Note: See Figure A- 2 for explanation of symbols 

.... ~,,,. 

Geo ~IJEngineers 

Grades to wet 

Grades to gray (loose) (petroleum staining) 

CH Gray silty clay (stiff, wet) 

Boring completed at 22.5 feet on 02/27/97 
Ground water encounter~ at approximately 12.5 

feet during drilling 

LOG OF RECOVERY WELL 

FIGURE A-5 
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'·. • 60545 D01499 

UNOCALG MATERIAL SAFETY DATA SHEET 

Unocal Corporation 
'-"· 1201 West 5th Street 

''~··, 

'-"' 

Los Angeles, California 90017 

Product Namea Unocal 76 Super Gasoline Page 1 of 13 
Product Codea 00201 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Namea Unocal 76 Super Gasoline 
Product Code• 00201 
Generic Namea Leaded gasoline . 
Chemical Fam1lya Petroleum Hydrocarbo~ Mixture 

Responsible Partya 76 Products Company 
Un1on·011 Company of California 
1201 West 5th Street 
Los Angeles, California 
90017 

For further information contact Help Desk 
Sam - 4pm Pacific Time, Mon - Fria 213-977-7589 

EMERGENCY OVERVIEW 

24 Hour Emergency Telephone Numbers: 

For Chemical Emerqericiesa 
Spill, Leak, Fire or Ac~ident 
Call CHEMTREC - Day or Night 
(800)424-9300 
AK, HI (202)483-7616 (collect) 

Health Emergencies for 
Unocal/UND-VEN Prodyctsr 
Las Angeles Poison 
Information Canter 
Cont. USa (800)356-3129 
Outside USa C213)222-3212 

Health Hazards: May be harmful or fatal if swallowed. Aspiration 
hazard. Possible cancer hazard based an animal data. Causes 
moderate to severe skin irritation. Causes eye irritation. 
Use ventilation adequate to keep exposures below recommended 
exposure limits, lf any (see Section 2 of MSDS). Avoid 
breathing vapor or mist. Avoid contact with eyes, skin and 
clothing. Do not taste or swallow. Wash thoroughlY after 
handling. 

PhYsical Hazards: Extremely flammable liquid and vapor. Vap~r 
can cause flash fire. Keep away from beat, sparks, flames, or 
other sources of ignition (e.g., static electricity, pilot 
lights, mechanical/electrical equipment)~ 

Issue Datea 12/15/95 Statusa Final Revised 
Revised Sections& 1,2,3,11,12,15 

COP0014024 
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~-------------------------- UNOCAL ------------------------------~ Product Namea Unoc~l 76 Super Gasoline Page 2 of U 
Product Cadet 00201 

w Physical Forma Liquid 
w Appearances. Red 
w Odors Gasoline 

NFPA HAZARD CLASS1 Healtha 1 (Slight) 
Flammabilltys 3 (High) 
React1v1tya 0 (Least) 

2. COMPOSITION/INFO~ATION ON INGREDIENTS 

HAZARDOUS COMPONENTS % WEIGHT EXPOSURE GUIDELINE 

Gasoline 
CASt None 

Xylenes 
CASI 1330-20-7 

Toluene 
CASt 108-88-3 

89-100 

1-21 

1-15 

Methyl tert-Butyl Ether 0-11 
CASt 1&34-04-4 

1,2,4-Trimethyl Benzene 1-5 
CASt 95-63-6 

Benzene 1-5 
CASI 71-4~-2 

Issue Dater 12/15/95 
Revised Sectionst 1,2,3,11,12,15 

.l~im~i~t~s~-- Aaency 
300 ppm ACGIH 
500 ppm ACGIH 
300 ppm OSHA 
500 ppm OSHA 
300 ppm Cal.OSHA 
500 ppm Cal.OSHA 

100 ppm 
150 ppm 
100 ppm 
150 ppm 
100 ppm 
100 ppm 
150 ppm 
300 ppm 

50 ppm 
100 ppm 
150 ppm 
100 ppm 
l(JO ppm 
150 ppm 
500 ppm 

40 ppm 
100 ppm 

25 ppm 
25 ppm 
25 ppm 
25 ppm 

10 ppm 
1 ppm 
5 ppm 

ACGIH 
ACGIH 
OSHA 
OSHA 
MSHA 
Cal.OSHA 
Cal.OSHA 
Cal.OSHA 

ACGIH 
OSHA 
OSHA 
HSHA 
Cal.OSHA 
Cal.OSHA 
Cal.OSHA 

ACGIH 
AIHA 

ACGIH 
OSHA 
MSHA 
Cal. OSHA 

ACGIH 
OSHA 
OSHA 

Type 
TWA 
STEL 
TWA 
STEL 
TWA 
STEL 

TWA 
STEt 
TWA 
STEL 
TWA 
TWA-SKIN 
STEt-SKIN 
CEIL-SKIN 

TWA-SKIN 
TWA, 
STEL 
TWA 
TWA-SKIN 
STEL-SKIN 
CEIL-SKIN 

TWA 
TWA 

TWA 
TWA 
TWA 
TWA I 

TWA 
TWA 
STEL· 

Statusa Final Revised 
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• ,0547 001499 
UNO CAL 

Product Namet Uno cal 7' Super Gasoline Page 3 of u 
Product Codee 00201 

25 ppm MSHA CEIL-SKIN 
1 ppm Cal.OSHA TWA-SKIN 
5 ppm Cal.OSHA STEL-SKIN 

Ethyl Benzene 1-S 100 ppm ACGIH TWA 
CASt 100-41-4 125 ppm ACGIH STEL 

100 ppm OSHA TWA 
125 ppm OSHA STEL 
100 ppm MSHA TWA 
100 ppm Cal. OSHA TWA 

n-Hexane 0-4 50 ppm ACGIH TWA 
CASt 110-54-3 50 ppm OSHA TWA 

50 ppm Cal. OSHA TWA 

Tetraethyl lead 0.1 gm/gal 0.1 mg/m3 ACGIH TWA-SKIN 
CASt 78-00-2 0.07 mg/m3 OSHA TWA-SKIN 

0.1 mg/m3 MSHA TWA-SKIN 
0.07 mg/m3 Cal.OSHA TWA-SKIN 

Note• OSHA exposure limits adopted in 1989 were vacated by the 
u.s. Court of Appeals. OSHA PEL's· listed above Cif any) may be 
included in those that were overturned, but are provided as 
guidance. Enforceable limits may be less stringent or not yet 
established. 

HAZARDS IDENTIFICATION 

POTENTIAL HEALTH EFFECTS; 

Eye: Eye irritant. Contact may cause stinging, watering, 
redness, and swelling. 

Skin: Skin irritant. Contact may cause redness and burning of 
the skin. Prolonged or repeated contact may . cause drying· and 
cracking of the skin, burns, and severe skin damage. No 
harmful effects from skin absorption have been reported. 

Inhalation (Breathing): Low.to moderate degree of toxicity by 
inhalation. 

Ingestion (Swallowing)t law to moderate degree of toxicity by 
ingestion. ASPIRATION HAZARD - This material can enter lungs 
during swallowing or vomiting and cause lung inflammation and 
damage. 

Signs and Symptoms: Effects of overexposure may include 
irritation of the nose and throat, irritation of the digestive 

' Issue Date1 12/15/95 Status• Final Revised 
Revised Sectionsa 1,2,3,11,12,15 
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r--------------------------- UHOCAL ------------------------------~ Product Namea Unocal 7' Super Gasoline Page 4 of 13 
Product Cadea 00201 

tract, coughing, nausea, flushing, diarrhea, signs of nervous 
system depression Ce.g,, headache, drowsiness, dizziness, lass 
of coordination, and fatigue>, blurred vision, shortness of 
breath, respiratory failure, unconsciousness, convulsions and 
death. 

Cancer: Possible human cancer hazard Csee Sections 11 and 14). 

Target Organs: Inadequate evidence available for this material. 
See Section 11 for target-organ toxicity information of 
individual components, if any. 

Developmental: Inadequate evidence available for this material. 
See Section 11 far developmental toxicity information of 
Individual components~ if any. 

Other Comments: Reports have associated repeated and prolonged 
occupational overexposure to solvents with permanent brain and 
ne~vous system damage (sometimes referred to as Solvent or 
Painters' Syndrome). Intentional misuse by deliberately 
concentrating and inhaling this material may be harmful or 
fatal. 

~-· Pre-Ex:l.st:l.nt Med'1ca1 conditions: candlt:ians aggravated by 
exposure may include skin disorders and respiratory (asthma
like) disorders. 

Exposure to high concentrations of this material may cause 
irregular heartbeats (arrhythmias). Persons with pre-existing 
heart disorders may be more susceptible to this effect Csee 
Section 4 - Note to Physicians)~ 

I~· FIRST AID MEASURES 

Eye: Move victim away from exposure and into fresh air. If 
Irritation or redness de~elops, flush eyes with clean water 
and seek medical attention. For direct contact, ·hold eyelids 
apart and flush the affected eye(s) with clean water far 'at 
least 15 minutes. Seek medical attention. 

Skin: Remove contaminated shoes and clothing, and flush affected 
area(s) with large amounts of water. If skin surface is 
damaged, apply a clean dressing and seek medical attention. If 
skin surface is not damaged, cleanse affected areaCs) 
thoroughly by washing with mlld soap and water. If irritation 

Issue Oatea 12/15/95 Status• Final Revised 
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or redness develops, seek medical attention. 

Inhalation (Breathing): If respiratory symptoms or other symptoms 
of exposure develop, move victim away from source of exposure 
and into fresh air. If symptoms persist, seek .immediate 
medical attention. If victim is not breathing, immediately 
begin artificial respiration. If breathing difficulties 
develop, oxygen should be administered by qualified personnel. 
Seek immediate medical attention. 

Ingestion CSwallowing>r Aspiration hazard• Do not induce 
vomiting o~ give anything by mouth because this material can 
enter the lungs and cause severe lung damage. If victim is 
drowsy or unconscious, place on the left side with the head 
down. If possible, do not leave victim unattended. Seek 
medical attention. 

Note To Physicians: Exposu~e to high concentrations of this 
material <e.g., in enclos~d spaces or with deliberate abuse) 
may be associated with cardiac arrhythmias. Epinephrine and 
ather sympathomimetic drugs may initiate ca~diac arrhYthmias 
in persons exposed to this material. Other drugs with less 
ar~hythmogenic potential should be considered. If 
sympathomimetic drugs are administered, observe for the 
development of cardiac arrhythmias •. 

FIRE FIGHTING MEASURES 

Flammable Properties: Flash Points -45xF <TCC) 
OSHA Flammability Classr Flammable liquid 
LEL/UELr No Data 
Autolgnitian Temperature• No Data 

unusual Fire a Ex~loa1on Hazards: This material is extremely 
flammable and can be ignited by heat, sparks, flames, or ather 
sources of ignition <e.g., static electricity, ptlat lights, 
or mechanlcal/electrlcal .equipment>. Vapors may travel 
considerable distances to a source of ignition where they can 
ignite, flashback, or explode. May create vapo~/air explosion 
hazard indoors, outdoors, or in sewers. Vapors are heavier 
than air and can accumulate in low areas. If container is nat 
properly coaled, it can explode in the heat of a fire. 

Extinguishing Media: Dry chemical, carbon dioxide, halon, or foam 
is recommended. Water spray is recommended to cool or protect 
exposed materials or structures. Water may be ineffective far 

Issue Dater 12/15/95 Status~ Final Revised 
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extinguishment, unless used under favorable conditions by 
experienced fire fighters. Halon may decompose into toxic 
materials. Carbon dioxide can displace oxygen. Use caution 
when applying ~alon or carbon dioxide in confined spaces. 

Fire Fighting !natructiona: Emergency responders in the danger 
area should wear bunker gear and self-contained breathing 
apparatus for fires beyond the incipient stage (29CFR 1'10. 
15,). In addition, wear other appropriate protective 
equipment as conditions warrant Csee Section 8). Isolate 
damage area, keep unauthorized personnel out. Stop 
spill/release lf lt can be don• with minimal risk. Move 
undamaged containers from danger area if it can be done with 
minimal risk. Water spray may be useful in minimizing or 
dispersing vapors. Cool equipment exposed to fire with water, 
if it can be done with minimal risk. Avoid spreading burning 
liquid with water used for cooling purposes. 

ACCIDENTAL RELEASE MEASURES 

Extremely flammable. Keep all sources of ignition and hot metal 
surfaces away from spill/release. Use explosion-proof equipment. 
Stay UPWind and away from spill/release. Isolate danger area and 
keep unauthorized personnel out. Stop spill/release if it can be 
done with minimal risk. Wear appropriate protective equipment 
including respiratory protection as conditions warrant Csee 
Section 8). Prevent spilled material from entering sewers, storm 
drains, ather unauthorized treatment drainage systems, and natural 
waterways. Dike far ahead of spill for later recovery or 
disposal. Use foam on spills to minimize vapors (see Section 5). 
Spilled material may be absorbed into an appropriate absorbent 
material. Notify fire authorities and appropriate federal, state, 
and local agencies. Immediate cleanup of any spill is 
recommended. If spill of any amount is made into or upon 
navigable waters, the contiguous zone, or adjoining shorelines, 
notifY the National Response Center (phone number 800-424-8802). 

HANDLING AND STORAGE 

Handling: Open container slowly to relieve any pressure. Bond 
and ground all equipment when transferring from one vessel to 
another. Can accumulate static charge by flow or agitation. 
Vapor can be ignited by static discharge. The use of 
explosion-proof equipment 1s recommended and may be required 

Issue Datea 12/15195 Statusa Final Revised 
Revised Sectionsa 1,2,3,11,12,15 

COP0014029 



_,. 

-.,.__.., 

• 60551 001499 

UNOCAL --------------.-, 
Product Namaa Unocal 7' SuPer Gasoline Page 7 of 13 
Product Cadet 00201 

(see appropriate fire codes), Do not e~ter confined spaces 
such as tanks or pits without following proper entry 
procedures such as ASTH o~4276 and 29CFR 1910.146. The use of 
respiratory protection is advised when concentrations exceed 
any established exposure limits Csee Sections 2 and 8). Wash 
thoroughly after handling. Do nat wear contaminated clothing
or shoes. Use good personal hygiene practice. 

•Empty• containers retain residua (liquid and/or vapor) and 
may be dangerous. Do not pressurize, cut, weld, braze, 
solder, drill, grind, or expose such containers to heat, 
flame, sparks, or other sources of ignition. They may explode 
and cause injury or death. •empty• drums should be completely 
drained, properly bunged, and promptly shipped to the supplier 
or a drum recondttioner. All containers should be disposed 
of in an environmentally safe manner and in accordance with 
governmental regulations. Before working on or in tanks 
which contain or have contained this material, refer to 
Occupational Safety and Health Administration Regulations, 
ANSI Z49.1 and other governmental and Industrial references 
pertaining to cleaning, repairing, welding, or other 
contemplated operations. 

Storage: Keep container(s) tightly closed. Use and store this 
material in cool, dry, well-ventilated areas away from heat, 
direct sunlight, hot metal surfaces, and all sources of • 
ignition. Post area •No Smoking or Open Flame.• Store only in 
approved containers. Keep away from any incompatible material 
(see Section 10). Protect container(s) against physical 
damage. Outdoor or detached storage is preferred. Indoor 
storage should meet OSHA standards and appropriate fire codes. 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Entineering controls: If current ventilation practices are not 
adequate to maintain airborne concentrations below the 
established exposure limits Csee Section 2), additional 
ventilation or exhaust systems may be required. Where 
explosive mixtu~es may be present, electrical systems safe for 
such locations must be used (see appropriate electrical 
codes). 

Personal Protective Equipment (PPE): 

Respiratory: The use of respiratory protection is advised 
when concentrations are expected to exceed the 
established exposure limits (see Section z>. Depending 

Issue Date• 12/15/95 Statusr Final Revised 
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on the airborne concentration, use a respirator with 
appropriate cartridges (NIOSH approved, if available> or 
supplied-air equipment. 

8kina The use of gloves imPermeable to the specific 
material handled is advised to prevent skin contact, 
possible irritation, and skin damage. 

I 

Eye/Face: Approved eye protection to safeguard against 
potential eye contact, irritation, or injurY is 
recommended. 

other Protective Equipment: Eye wash and quick-drench 
shower facilities should be available in the work area. 
Thoroughly clean shoes and wash contaminated clothing 
before reuse. It is recommended that impervious 
clothing be worn. 

f9. PHYSICAL AND CHEMICAL PROPERTIES 

· Notet Unless otherwise stated, values are determined at 
20xC <&8xF) and 760 mm Hg (1 atm). 

Flash Pointa -45xF CTCC> 
Flammable/Explosive limits (%)t No Data 
Autoignition Temperaturet No Data 
Burn Rate (solids only>a No Data 
Appearance• Red 
Physical Statea liquid 
Odor- t Gasoline 
PHI No Data 
Vapor Pres~ure Cmm Hg)a Na Data 
Vapor Density Cairc1)a >1 
Bailing Point• 8S-430xF/29-22lxC 
Freezing/Melting Pointa No Data 
SolubilitY in Waters Negligible 
Specific GravitY• 0.80 
Percent Volatile• 100 val.~ 
Evaporation Rate (n8uAc=1)a ~1 
Bulk Densitya 6.67 lbs/gal 

l10. STABILITY AND REACT:S:VtTY ·I 

Chemical Stabilit~: Stable under normal conditions of storage and 
handling. ExtremelY flammable liquid and vapor. Vapor may 

Issue Datea 12/15/'5 Statusa Final Revised 
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cause flash fire. 

Conditions To Avoid: Avoid all possible sources of ignition (see 
Sections 5 and 7). 

Incompatible Materials: Contact with strong oxidizing agents such 
a~ chlorine, dichromates, or permanganates can cause fire or 
explosion. 

Hazardous Decomposition Products: Combustion can yield maJor 
amounts of oxides of carbon and minor amounts of oxides of 
sulfur and nitrogen, benzene and other organic compounds. 

Hazardous Polymerization: Will not occur. 

lll.TOXICOLOGZCAL INFORMATION 

Gasoline (CASI None) 

Carcinogenicity: Two year inhalation studies of whollY vaporized 
unleaded gasoline p~oduced increased incidences ·Of kidney 
tumors in male rats and liver tumors in female mice. Follow~ 
up studies suggest that occurrence of the kidney tumors may be 
linked to alpha-2-u-globulin nephropathy, and most likely 
unique to the male rat. Epidemiology data collected from a 
study of more than 18,000 petroleum marketing and distribution 
workers showed no increased risk of leukemia, multiple 
myeloma, or kidney cancer from gasoline exposure. Unleaded 
gasoline has been identified as a possible carcinogen by IARC. 

Because solvent extracts of gasoline exhaust particulates 
caused skin cancer in laboratory animals, IARC has categorized 
gasoline engine exhaust as a possible human cancer hazard. 

Target organ(&): A two year inhalation study of whollY vaporized 
unleaded gasoline produced nephropathy in male rats, 
characterized by the acc~muiation of alpha-2-u- globulin in 
epithelial cells of the proximal tubules, and necrosis and 
hyperplasia of surrounding cells. Follow-up studies have 
demonstrated that these changes are unique to the male rat. 

Although prolonged exposure to n-hexane, a component of 
gasoline, has resulted in adverse male reproductive effects in 
experimental animal studies, no adverse male reproductive 
effects were found in studies conducted with gasoline. 

Issue Datea 12/15/95 Status• Final Revised 
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XYliDII (CASI 1330-20-71 

Tar-get Or-gan(&) 1 A six week inhalation study wtt.h xylene produced 
hearing loss in rats. 

Developmental: Both mixed xylenes and the individual isomers 
produced limited evidence of developmental toxicity in 
laboratory animals. Inhalation and oral administration of 
xylene resulted in decreased fetal weight, increased 
~ncidences of delayed ossification, skeletal variations and 
resorpt1ons. 

Toluene (CASt 108-88-3) 

Targat Organca)& Intentional misuse by deliberate inhalation of 
high concentrations of toluene has been shown to cause liver, 
kidney and central nervous system damage, including hearing 

.loss and visual disturbances. Subchronic and chronic 
inhalation studies with toluene produced kidney and liver 
damage, hearing loss and central nervous system damage (brain 
damage) in laboratory animals • 

Developmental: Exposure to toluene during pregnancy has 
demonstrated limited evidence of developmental toxicitY in 
laboratory animals. The effects seen include decreased fetal 
body weight and increased skeletal variations in both 
inhalation and oral studies. 

MethYl tart-Butyl Ether CCASI 1634-04-4) 

car-cinogenicity: Chronic inhalation exposure of Fischer 344 rats 
to methYl tert-butyl ether CMTBE) vapors produced increased 
incidences of testicular interstitial cell adenomas at 400, 
sooo, and 8000 ppm and kidney tumors at 3000 and 8000 ppm. An 
increased incidence of liver tumors was reported in female co~. 
1 mice at 8000 ppm. MTBE has not been Identified as a 
carcinogen by NTP, IARC, or OSHA. 

Target Organ(&): A two-year inhalation study of MTBE produced an 
exposure related increase in incidence and severity of kidney 
changes indicative of ch~onic nephropathy. These changes were 
observed tn males at 400, 3ooo, and 8000 ppm and to a lesser 
extent at 3000 and 8000 ppm in females. 

Benzene (CASI 71-43-2) 

Car-cinogenicity: Benzene is a known animal carcinogen and is 
known to produce leukemia in humans. Benzene has been 
identified as ·a human carcinogen by NTP, IARC.and OSHA. 

Issue Date1 12/15/95 Statusa Final Revised 
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Target organ cs) z 'Human exposure to benzene has been linked to 
bone marrow toxicity which can result in blood disorders such . 
as leukopenia and aplastic anemia. 

Developmental: Exposure to benzene during pregnancy has 
demonstrated limited evidence of developmental toxicity in 
laboratory animals. The effects seen include decreased body 
weight and increased skeletal variations in rodents. 
Alterations in hematopoeisis have been observed in the fetuses 
and offspring of pregnant mice. 

Mutagenicity: Benzene exposure has resulted in chromosomal 
aberrations in human lymphocytes and animal bone marrow cells 
and DNA damage in mammalian cells in yitro. 

n-Hexane CCASI 110-59-3) 

Target OrganCa): Excessive exposure ton-hexane can result in 
peripheral neuropathies. The initial symptoms are symmetrical 
sensory numbness and paresthestas of distal portions of the 
extremities. Hotar weakness is typicallY observed in muscles 
of the toes and fingers but may also involve muscles a~ the 
arms, thighs and forearms. The onset of these symptoms may 
be delayed far several months to a year after the beginning of 
exposure. The neurotoxic properties of n-hexane are , 
potentiated by exposure to methyl ethyl ketone and methyl 
isobutyl ketone. 

Prolonged exposure to high concentrations of n~hexane (>1,000 
ppm) has resulted in decreased. sperm count and degenerative 
changes in the testes of rats but not those of mice. 

llZ.DISPOSAL CONSIDERATIONS 

This material, as produced, is not an EPA •listed• hazardous 
waste, but has not been evaluated using the Toxicity 
Characteristic leaching Procedure. The EPA hazardous waste 
~lassification has not been determined. 

Empty containers must be handled with care due to material 
residue. Empty drums should be completely drained, properly 
bunged, and promptly returned to the supplier or shipped to a drum 
reconditloner. All containers should be disposed of in an. 
environmentally safe manner and in accordance with governmental 
regulations. Any rinsate may be considered RCRA hazardous waste 
and must be disposed of with care. 
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State and local requirements for waste disposal may be more 
restrictive or otherwise different from federal regulations. 
Consult state and local regulations regarding the proper disposal 
of this material. · 

·113. TRANSPORT :ENFORMATlON I 
DOT Proper Sh1PP1ng Name 1 Technical Namea Gasoline 
Hazard Class or Division• 3 
ID Ia UN1203 
Packing Groupa II 

114.REGULATORV INFORMATION 

This material contains the following chemicals subject 
reporting requirements of SARA 313 and 40 CFR 372• 

ccttea~Etu tAS ~UMBEB 
Xylenes 1330-20-7 
Toluene 108-88-3 
Methyl tert-Butyl ·Ether 1&34-04-4 
1,2,4-Trimethyl Benzene 95-63-6 
Benzene 71-43-2 
Ethyl Benzene 100-41-4 
n-Hexane 110-54-3 

to the 

WEUit:ti % 
1-21 
1-15 
0-11 
1-5 
1-S 
1-5 
0-4 

Tetraethyl Lead 78-00-2 0.1 gm/gal 

WARNING: This material contains the following chemicals which are 
known to the State of California to cause cancer, birth defects or 
other reproductive harm, and are subject to the requirements of 
California Proposition 65 CCA Health & Safety Code Section 25249. 
5) I 

'atteDHE:tii EEEE~I 
Benzene Cancer 
Toluene Developmental Toxicant 
Unleaded Gasoline Cwholly v~porized> Cancer 

Unleaded gasoline has been identified as a carcinogen by IARC. 
For carcinogenicity information on individual components, see 
Section 11. This material has nat been identified as a carcinogen 
by NTP, IARC, or OSHA. For carcinogenicity information on 
individual components, see Section 11. 

EPA CCERCLA> Reportable Quantit~: --None--

Issue Datea 12115/95 Statusa Final Revised 
Revised Sect1onss 1,2,3,11,12,15 

COP0014035 



. ·(. 
.. 

···( 
'; 

• 60557 001499 

.... '.,;:,.· .. ~------~----- UNOCAL ._. ----------------, 
~~~duct Name& Unocal 7' Super Gasoline Page 13 of 13 
Product Codea 00201 

~~1_5_._o_oc_u_M_E_N_T_AR_v_I_N_F_o_RM_A_T_I_o_N ________________________________ ~I-

Issue Datea 12/15195 
Previous Issue Datea 02/07/95 
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16.DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES 

The information· in this document is believed to be correct as of 
the date issued. HOWEVER, NO WARRANTY OF MERCHANTABILITY, FITNESS 
FOR ANY PARTICULAR PURPOSE, OR ANY OTHER WARRANTY IS EXPRESSED OR 
IS TO BE IMPLIED REGARDING THE ACCURACY OR COMPLETENESS OF THIS 
INFORMATION, THE RESULTS TO BE OBTAINED FROM THE USE OF THIS 
INFORMATION OR THE PRODUCT, THE SAFETY OF THIS PRODUCT, OR THE 
HAZARDS RELATED TO ITS USE. This information and product are 
furnished on the condition that the person receiving them shall 
make his own determination as to the suitability of the product 

• for his particular purpose and on the condition that he assume the .. 
risk of his use thereof. 

"-·· . . , 
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PACIFIC 
ENVIRONMENTAL 
GROUP.·INC. · 

April 17, 1997 
Project No. 1105-003.3A 

Department of Water Resources 
Salem, Oregon 
Attention .Rob Carter 

· Dear Mr. C~er: 

'• 

' 

This lett~r ·accompanies a requ~st for. five start cards to be.issued and filed :with the 
Department. . The~e five-monitoring wells were installed as part of an emergency . .
response at the Willbridge :Sulk Terminal (Unocal facilitY).locat~d in north Portland,,in 
March of this year'. Start cards were not filed with t}:le Department at the time ·o(· 
installation due to the timing and natufe of the emergency response. 

. . . . . 

CET Enviroruilentai Service.s, lnc. qf Portland ·oregon installed the monitoring wells. . 
Five borings were·aqvanced to the water table using a 3-inch OD hand auger.. The water 
.table was encountered between 12 and·13 feet'below ground surface. The accompanied. 
well completio~ diagrams ~d geotechillcal data provide details on installation . 
procedures. As requested by the Department, each individual start card is accompanied. 
by·a.monitoring well report, a· geotechnical. hole report, and the start card request form. 

If you should. have any questi.ons regarding .this informatio~, ple~e do not hesitate to 

contact our office at (503) 639-.6305. ' 

Sincerely,. 

Pacific Environmental Group, Inc .. 

· ·11/loJa.~.··. 
Mark .Ochsner 

Project Hyckogeologist 

\ 

· . Attachments: Start Card packet for B-1; B-2, B-3, B-4, and B~ 16: 

!320 SW Hunziker Street, S~ite 320, Portland; Oregon 97223 (503) 639-6395 F~X (503) 639-7482 
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TOSCO 
5528 Doane Ave. 
Portland, OR. 97210 Ace.. oe,-z...""L

e-0~· 

May 30, 1997 

John Holtrop 
Environmental Tech 
City of Portland Environmental Services 
1211 SW 5'h Avenue, Room BOO 
Portland, OR 97204-3713 

Re: Follow-up Report on the Tank 3411 Spill Impacts to the 
Tosco Portland Terminal Stormwater System 

Dear Mr. Holtrop: 

In response to your recent conversation with Marty Cramer at the Portland Terminal, 
this letter is intended to advise you of the results of the stormwater monitoring 
conducted following the Tank 3411 overfill and resulting spill on February 22, 1997. As 
you are aware, the Tank 3411 spill resulted in approximately 1,600 gallons of gasoline 
entering the storm and process water collection systems with the majority going to the 
stormwater Separator 004 and the remainder to the process water Separator 003. 
Following recovery of the product from the separators, Separator 004 was drained and 
the drain lines feeding the separator from the spill area were flushed with water to 
remove residual gasoline. 

Stormwater accumulating in Separator 004 was then periodically pumped to Separator 
003 to be discharged to the municipal sanitary sewer system along with the terminal's 
process water. Per our agreement with Mr. Eric DeBerry of the City of Portland and 
yourself, this practice was to continue until we could confirm the effluent from Separator 
004 did not contain elevated levels of hydrocarbons. And also remained within the 
limitations established in our stormwater permits (i.e., 10 mg/1 oil and grease). 
Accordingly, the effluent from Separator 004 was sampled before and during transfers 
of stormwater to Separator 003 for the period between February 28 and March 11. The 
effluent from Separator 003 was also sampled during these periods to ensure there 
were no adverse impacts to the process water effluent. 

As indicated on the attached analytical reports, the effluents from Separator 004 as well 
as Separator 003 were within the permitted limitations for oil and grease. Even the 
sample taken from Separator 004 the day after the spill occurred (i.e., February 23) 
found only 8.9 mg/1 oil and grease. In addition, the dissolved hydrocarbon sensors 
installed at the discharge point of each separator were not triggered at anytime after 
the spill indicating the hydrocarbon concentrations were well below the effluent limits. 

COP0014039 



After Separator 004 was emptied and the connecting drain lines flushed with water, the 
oil and grease concentration in the discharge decreased from the 8.9 mg/1 mentioned 
above to 3.146 mg/1. The concentration continued to decrease to approximately 1 mg/1 
on March 11, 1997. It was then determined there were no lingering effects from the 
spill that may impact compliance with our effluent limitations for Separator 004. · 
Consequently, we resumed discharging the effluent to the municipal storm drain system 
along Doane A venue. 

I hope this information satisfies your requirements. If you have any questions or 
require additional information, please feel free to contact me at 248-1538 or Marty 
Cramer at 248-1517. 

Attachments 

cc: Anj!a Rogers 
....Marty Cramer 

Sandy Matthews 
Larry Silva 
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OIL GREASE 

PORTLAND TERMINAL LAB 

OIL AND GREASE IN WATER TESTING 

DATE TESTED 2/25/97 
TANK 34111NCIDENT 

I DATE I TIME I SEPERA TOR ## I 
2123197 1015 003 Final Box ** 
2/23/97 1015 003 
2/23/97 1030 004 / 

2/25/97 0730 003 Final Box 
2/25/97 1410 003 

•• FINAL BOX OF 003 BEFORE GOING INTO FINAL BOX 

** NO RESULTS-SAMPLE WAS CONTAMINATED WITH FIRE FOAM AND TEST COULD NOT 

BE COMPLETED 
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OIL GREASE 

PORTLAND TERMINAL LAB 

OIL AND GREASE IN WATER TESTING 

DATE TESTED 

DATE TIME SEPERATOR# pH 

2/10/97 0945 Coos Bay 7.12 

2113197 0700 001 7.02 
1:\·:n: :<::\. . i37 .· \·t:=:::,:::,:;: 1':::_··,;:{31~16.1"::;·:'.',: 

2/13/97 0830 004/ 6.95 !/."·.:!.;":::·::.[::?'''::)' .;· ... ·,· :{ :"}/:·:i4~·1."ij'4::."_:[."·;· 

2/19/97 1215 001 7.07 
2/19/97 1200 004 l/ 7.11 
2/28197 1130 004 .,/ 6.55 
2/28/97 1345 003 v 7.1 
2/25/97 0920 Coos Bay 7.07 

t:.::·::·:;):::::::i,::::·.~ · ·,::. ··w·;,-::.:jn::: 00t.··.· ·· ·. · ,.::::.;''.''"1 
.· .... ,_. ... ,,,.;:.:;;::::•:::::•.,:·:··: :.·· 

* Denotes multiple grab sample 

PLEASE DELIVER THIS TO: TOM ADDLEMAN 
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OIL GREASE 

PORTLAND TERMINAL LAB 

OIL AND GREASE IN WATER TESTING 

DATE TESTED 3/27/97 
March 1997 

DATE TIME ~H 
··.··.::·,: 

·••n,,.:,;::; 

313197 0700 

SEPERATOR# 

004 /' 6.28 :;.o\L,,,,,:.;·,-·:~U ,J7:,:;~:;;,:.;,r:;,: ;:;.:.U:2::, .·· _ .• ,,,,,,, 

3/3/97 0750 003 
3/3/97 1210 003 
3/3/97 1200 
3/3/97 1230 001 
3/4/97 1400 ~. ·- C:· ... "a\OUYQIJ ... ,.~ .... .,, 

3/4/97 1400 
3/5/97 1230 
3/6/97 1330 
3/7/97 0730 
3n/97 0900 

3/11/97 0900· 
3/11/97 1100 

3/11/97 0830 

3/19/97 1140 
3/19/97 1130 
3/6/97 0915 

3/20/97 0720 
3/26/97 1230 
3/26/97 1230 

* Denotes multiple grab sample 

PLEASE DELIVER THIS TO: TOM ADDLEMAN 
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TOSCO 

OERS Coordinator 
Oregon Emergency Management 
Department of State Police 
595 Cottage Street NE 
Salem, OR 9731 0 

Re: Gasoline Spill on February 22, 1997 

Dear OERS Coordinator: 

Toaco Distribution Company 
A Division ot Tasca Corporation 
Portland Terminal 
5528 Northwest Doane Avenue 
Portland, Oregon 97210 
P.O. Box 76 
Portland, Oregon 97207 

June 13, 1997 

AP'- oq '2.. "Z... 

2ePc£'D 
GMP"ce tC&e.'? · 

This letter has been prepared as a supplement to our correspondence of March 27, 
1997 wherein we provided a written follow up report associated with an 11,700 gasoline 
spill that occurred at the Portland Terminal on February 22, 1997. The March 27 letter 
was intended to satisfy most of the requirements of 40 CFR 355.40, Emergency 
Release Notification with the exception of describing the cause of the spill and the 
steps taken to prevent reoccurrence as the terminal's incident investigation had not yet 
been completed. Therefore, this letter addresses the outstanding release notification 
requirements and will be the final correspondence on this incident. 

The incident occurred during the transfer of gasoline from Tank 3408 to Tank 3411 to 
ensure enough capacity was available in Tank 3408 to receive a pipeline shipment later 
that evening. The transfer began at 1415 hrs and continued through the normal 
terminal operator shift change which occurred at 1450 hrs. Although the new operator 
was made aware of the ongoing transfer operation, he became involved in another 
project at the terminal and lost track of time. Tank 3411 is equipped with a high level 
alarm but because the tank does not receive product directly from a vessel or pipeline, 
the alarm only enunciates in the terminal control room. The operator was the only one 
at the terminal and was involved in another task outside the control room at the time 
and did not hear the alarm. Tank 3411 began overfilling at approximately 1550 hrs and 
continued for about 10 minutes before the transfer was terminated. The spill was fully 
contained within the tank farm. 

The terminal conducted a comprehensive investigation of the incident and concluded 
the cause to be primarily human error on the part of the operator. To prevent 
reoccurrence, the terminal is in the process of making modifications to both the 
equipment and operational procedures. These modifications include equipping all 
tanks with redundant high level alarms that enunciate both in the control room and 
throughout the terminal via strategically located horns. High level redundant alarms will 
be connected to the intertank pump controls, so that when high level status is active, 
the pumps will not operate. Tank to tank transfers are now conducted only during the 
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confines of the operator shift. If a transfer is not concluded by the end of the shift, it will 
be shutdown and the relieving operator will need to reactivate the transfer. Also, all 
operators have received refresher training on the revised intertank transfer procedures. 

We have completed the operator training, tank transfer procedure revisions, and the 
high level horn enunciator installation. Our plan is to have the additional high level 
redundant alarms and transfer pump shutdown programming in place by the end of the 
third quarter of 1997. 

If you have any questions or require additional information, please do not hesitate to 
contact me at .(503) 248-1538. · 

Si.ncy'ely~~ 
//L~!# 
Dennis Coey 
Terminal Manager 

cc: Anita Rogers, Tasca 
Marty Cramer, Tasca 
Larry Silva, Tasca 
Loren Garner, Oregon DEQ 
Mike Zollitsch, Oregon DEQ 
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Baseline Ranking and Phase II Scope of 
Work 

Former Unocal Terminals and Los Angeles 
Refineries \)o{l.:)'-~~-~~"' ~j'-k~ 

Prepared by: 

Remediation Technologies, Inc. 
1011 S.W. Klickitat Way, Suite #207 
Seattle, Washington 98134 

RETEC Project No.: 3-2798-800 

Prepared for: 

TOSCO 

TOSCO REFINING COMPANY 
Avon Refinery 

Martinez, California 94553 

August 16, 1997 

.. , 
:1 • 
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August 16, I 997 

Mr. Max C. Boone 
Coordinator, Groundwater Compliance Programs 
lhsco Refining Company 
Avon Refinery 
1 Selano Way 
Martinez, California 94553-148 7 

Dear Max: 

l Oil SW. Klickitat Way 
Suite 207 

SeoHie. WA 98134 
1206) 624-9349 

FAX 1206) 624 2839 

Enclosed with this correspondence, please find three work products for the Los Angeles 
refineries and each of the terminals: 

A. A Sulmnary Table which describes the general Phase 2 scope. A cost and 
estimated schedule for completing the Phase 2 work at each facility is shown on 
this table. 

B. A table which identifies the areas of concern, the proposed Phase 2 activity at 
each of these areas of concern, and the estimated cost for completing the Phase 
2 work at the area of concern. 

C. The Baseline Table which describes how we ranked the individual areas of 
concern to identify those areas where we recommend completing additional Phase 
2 work. 

The baseline tables will form the "living document" for each facility. We will provide 
you with electronic copies of all the baseline tables so that additional information can 
be added to these tables as it becomes available. 

Project Approach 

The basic approach to developing the cost estimate for Phase 2 \Vas as follows: 

.I . The baseline data was screened using the ranking system discussed at our meeting 
of July 25. Based on the ranking, areas of concern were identified for each of the 
facilities. 

2. A phase 2 scope of work was developed for each of the areas of concern. 

A Thermo Electron Company 
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Mr. Max C. Boone 
August 16, 1997 

• Page2 

• 

• 

3. A cost estimate was developed for each of the Phase 2 scopes. This represents the 
maximum budget for each facility 

4. For each facility, we then evaluated how to reduce the scope of Phase 2 work and 
developed a minimum budget by either prioritizing areas of concern and/or 
minimizing the investigative effort at each area of concern. 

Facility Ranking 

The baseline areas for each facility were screened to evaluate whether the relative 
contribution related to former UNOCAL operations is "distinguishable or 
indistinguishable." The weight of evidence was also assessed. The screening process is 
further discussed in my memorandum of July 24, 1997. 

In general, areas where the contribution is indistinguishable and there is low to moderate 
weight of evidence were selected as areas of concern for Phase 2 sampling. 

Phase 2 Scope of Work 

The Phase 2 scope of work for each of area of concern was minimized to the extent 
possible by using field screening techniques (geoprobe, soil gas surveys, hydropunch) 
and limiting the number of samples and indicator constituents. The Phase 2 scope did 
include a round of groundwater sampling at most sites which included analyzing water 
samples for MTBE. Soil gas surveys were selected for screening areas of concern which 
included underground process piping or sewers. One to two soil bores to a depth of I 0 
to 20 feet were scoped for tanks and process areas where the contribution was 
indistinguishable and there was a deep groundwater table. 

Costs 

We developed a standard template for costing Phase 2 activities using actual vendor 
quotes and our own experience. Investigation costs were increased by a factor of 30 
percent to allow for report production, pre-mob activities and a contingency factor. This 
is our maximum recommended scope. 

Once a total cost was developed for each facility, we reviewed the costs to determine if 
there were opportunities to reduce the scope by prioritizing the areas of concern or 
minimizing the scope of the investigative effort. In general, this reduced total costs at 
each facility by 50 to 60 percent and represents our minimum recommended scope. The 
range of costs for all the facilities is $243,000-$520,000. Table I summarizes the range 
of Phase 2 costs for each of the facilities. Attached to this letter is a summary table for 
each facility which summarizes the Phase 2 scope and costs. Detailed facility rankings 
and a breakdown of the scope for each area of concern is provided in the enclosed tables 
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Mr. Max C. Boone 
August 16, 1997 
Page 3 

We estimate that it will take seven separate teams to complete the Phase 2 sampling 
effort in a four week time frame. One for the Hawaii terminals, two for the northern 
California and northwest terminals and four teams for the Southern California terminals 
and refineries. I have made this a priority assignment for the company and will only 
assign individuals which have worked on the Phase 2 scoping effort to lead the Phase 2 
work. 

Follow~up Activities 

We recommend meeting with each of the facility managers to review the enclosed tables 
and finalize a scope of work for each of the facilities. Please let me know how we can 
help in your review of this information. 

Best Regards, 

REMEDIATION TECHNOLOGIES, INC. 

~~-
~hnR. Ryan 
Vice President 

JRR:hhj 

Enclosure 

cc: Meg George (w/ Wilmington Refinery and Terminal & Carson Volume) 
Marty Cramer (w/ Northwest Terminals) 
Dan T. (w/ California, Hawaii, Phoenix, and Savannah Terminals Volume) 
Larry Silva (all volumes) 
John Jengo 
Chris Leuteritz 
Steve Nelson 
Dan Baker 
Tom Tatnall 
Halah Voges 
RETEC File No. 3-2798 
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Table 1 Summary of Phase 2 Costs 

Range of Costs 
Site Maximum Minimum 

Carson Refinery $34,000 $11,000 
Wilimington Refinery $70,000 $42,000 
Wilmington Terminal $36,000 $26,000 

Subtotal $140,000 $79,000 
f---- -- ~-

Coos Bay $7,000 $8,000 
Portland $26,000 $4,000 

Ketchikan $14,000 $0 
Tacoma $8,000 $3,000 

• Subtotal $55,000 $15,000 
-~ 

Savannah $21,000 $15,000 
Phoenix $13,000 $8,000 
Torrance $74,000 $30,000 

Colton $36,000 $10,000 
Center St. $19,000 $5,000 
LATWest $14,000 $13,000 
LAT East $11,000 $8,000 

Sacramento $19,000 $10,000 
Richmond $26,000 $14,000 

Eureka $15,000 $10,000 
Honolulu $23,000 $10,000 
Kawaihae $24,000 $7,000 

Hila $11,000 $9,000 
Brewer Chemical $20,000 $0 

-· 

Subtotal $326,000 $149,000 

TOTAL $521,000 $243,000 

• 
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Age of Facility 

90 yrs 

Summary Table-Portland Terminal 

Property 
Status 

Owned 

Level of Cleanup 
Investigation Orders 

Moderate Ongoing 
product 
recovery 

The recommendations jiJr the Portland Terminal are as follows: 

Cost 
Estimate 

$4,200 to 
$26,600 

• Gauging and sampling of wells to establish baseline conditions. Select 10 wells 
throughout .'lite for sampling and analysis for volatiles~ metals and either TPH 
or product fingerprinting to e.-.tablish baseline conditiom;. 

Perform a ,mil vapor .'Iurvey to collect evidence of soil contamination in source 
areas. A three-day effort is suggested fiJr the three main tank farms (Tank 
Farms No.1, 2 and 3), USTs and oil/water separators. Analyses would he 
performed for TPH as an indicator parameter on all samples (assume 36) and 
volatile organics, including MTBE, on samples (assume 18) collected near 
potential gasoline sources . 

Collect shallow soil sample.-. by hand augering or other means around the rail 
road loading area (five locations) and lube cells (12locations),field screen and 
submit one satnple from each location for analysis. Rail road loading area 
samples should be analyzed for volatiles (including MTBE), semivolatile.11, 
metals and TPH Lube cell samples will only be analyzed for TPH. 

The investigation could be decreased as follows: 

• Soil vapor sampling effort could be readily decreased (reducing the scope to a 
one-day effort would decrease costs by $8, 000). 

• Considering the exi.11tence of free product and dis,'lolved contamination and 
active recovery operations, soil investigation activities may not provide much 
benefit and could be skipped entirely ($19,000 savings). 

• Well gauging could be dropped and groundwater sampling reduced to five wells 
(decrease of $3~000). 

In addition to the described field investigation activities, the above cost estimates 
include mobilization, mapping field locations, collecting photographic evidence and 
basic documentation. Project management, laboratory analysis and documentation 
are incorporated in the field investigation costs. A breakdown by unit is provided in 
the attached Phase II Summary Table. 
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• 
Subsurface/ 
Groundwater 

Recovery Well 

Holbrook Recovery Trench 
TankFann#l 

• PHASE II SCOPE 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 

Gauge 30 existing wells, collect samples from 10 existing wells and 
analyze for VOCs, (including MTBE), lead and TPH and/or product 

fingerprinting to establish baseline. 

Gauge wells for FPLH thickness 

Gauge wells for FPLH thickness 

Includes Former Tanks 151, 712, 713, 714, 715, 716, 569, 1144, 1475, and "X" 
Perform soil gas survey (assu~~ locations). Analyze uamples for TPH 

as indicator parameter and 6 for VOCs including MT near potential 

0 
0 
""C 

Tank Farm #2 

TankFann #3 

Drainage Ditch 
Upper Lube Cell 

Lower Lube Cell 

Tank4402 
ATF Type F 
15,000 gallons 
Tank4403 
Super !OW -40 
!5,000 gallons 
Tank4404 
Utility 
15,000 gallons 
Tank4405 
Lubrizol5191A 
15,000 gallons 

0 -2798\porthml.doc 
0 August 16, 1997 
~ 

~ 
0 
(1'1 
....... 

C.,....,~ C..:.'-< _.--L - .._.;-~¥ ~c~';') ~ 
~,.... (,·.~"" ... 

(:u.....c..,.~,_ 
l\ 

., 

----

gasoline sources 
Perform soil gas survey (assume 8 locations). Analyze 8 samples for TPH 

as indicator parameter and 4 for VOCs including MTBE near potential 
gasoline sources. 

Perfonn soil gas survey (assume 8 locations). Analyze 8 samples for TPH 
as indicator parameter and 4 for VOCs including MTBE near potential 

gasoline sources. 

Included in TF #3 investigation 
Conduct soil sampling by hand augering or other means. Assume six 

locations with analysis of six samples for TPH 
Conduct soil sampling by hand augering or other means. Assume six 

locations with analysis of six samples for TPH 

-- --- ----- --··· --

• 
5,400 

~ 

300 

2,700 .. v 
2,700 / 

2,700 _/ 

2,000 

2,000 v 
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• 
Underground Storage Tanks and Oil/Water Separators 

Railroad Car Loading Area 

Fonner Shed 

3 -2798\portl and.doc 
August 16, 1997 

---

PHAS.COPE 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Perform soil gas survey (one-day effort). Analyze 12 samples for TPH as 
an indicator parameter and 6 for VOCs including MTBE near potential 

gasoline sources. 
--HYe-iland auger borings to 5' depth. Analyze one sample from each for 

fb.....A...- volatile organics, semivolatile organics, metals & TPH 

Subtotal Field Investigations 
Mobilization/Photodocumentation/Record Checks 

Total 
-- . ·- ··- ---- -

• 
4,000 

I 

""\ 

3,000 I~ 

25,100 
1,500 

26,600 

2 
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Historical 
Information 

0 3-2798\portland.doc 
0 August 15, 1997 
~ 

~ 
0 
(1'1 
«> 

• ENVIRONMENTAL BASELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 

The Portland tenninal construction commenced circa 1907; Tank Farm No. 1 
area, including Tank Farm No.4, was developed circa 1910; between 1925 and 
pre-1936, the garage and shops in the Tank Farm No. 2 area plus the wharf and 
the warehouse were present; the 1939 aerial photographs show Tank Nos. 2915 
and 2916 present in Tank Farm No.2 area, the now off-site (to the east) office 
building and auto repair shop were also present; between 193 9 and 1941 the 
boiler house was erected, the warehouse/garage/shop building in Tank Farm 
No.2 was enlarged to the northeast; between 1948 and 1951 Tank Farm No.3 
was partially developed; between 1967 and 1969 Tank Nos. 4252 and 4255 
were installed and Tank Farm No.3 was reconfigured; the asphalt plant was 
added between 1967 and 1969; between 1973 and 197 4 a new warehouse was 
constructed in the Tank Farm No. 1 area; between 1984 and 1986 the 
garage/shop building in Tank Farm No.2 was modified (decreased in size); 
between 1986 and 1990 the asphalt plant was partially dismantled 

• 
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Subsurface/ 
Groundwater 

3·2 798\portland.doc 
August 15, 1997 

ENVIRONMENTAL aLINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

On 1121179,8,500 gallons of leaded regular gasoline was released from the High: GW Indistinguishable 
filter check valve and contained in the separator system, 100 gallons may have impacted - potential for 
entered the sanitary sewer; on 4/29/81, approx. 100 gallons of a.Sphalt spilled and free continuing 
from TK-4254 due to a tank leak; on 9/10/81,310 gallons ofRR-40 spilled product is releases 
from a tank overfill; on 6/22/82, 127 gallons ofRRA-40 spilled from the present 
underground flush tank due to an UST overfill; on 7/19/82, a product line 
cracked during annual pressure testing releasing 800 gallons; on 5/30/85, 370 
gallons of A TF were released from TK-4388 due to a tank overflow; on 
6/11/85, 3,000 gallons of fuel oil were released from a pipeline beneath Front 
Avenue due to a leak at a broken flange gasket, a 10-inch pipeline from TK-
3579; on 3/14/86, approximately 1 barrel of asphalt spilled from TK-4318 due 
to a leak from the metering system; on 8119/86, approximately 200 gallons of 
Oil (450 Neutral) leaked from a rupture of a heating vessel; on 9/20/86, two 
barrels of fuel oil spilled from the electric steam pumps behind loading rack in 
Tank Farm #I; on 4/15/88, 1,300 gallons of diesel leaked from the loading rack 
and was fully contained; on NA/8/89, 50 gallons of fuel oil spilled from TK-36 
when a drain overflowed; on 7/18/89, 300 gallons of Acryloid spilled from a 
tank car and was contained; 
On 11/24/89, 3-5 barrels of fuel oil were spilled onto the ground from the steam 
pump; on 4/26/90, 72 gallons of unleaded were spilled from the loading rack 
due to an equipment malfunction, and was contained; on 3/8/93, 2,900 gallons 
of Lube oil were spilled from the Ramar 20/40 area due to an overflow and was 
contained; 
Olympic pipeline spilled 25 gallons of diesel on 6/10/84, UNOCAL cleaned up 
spill; 

- L__ 
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Gauge 30 
existing 

wells, collect 
samples from 

10 existing 
wells and 

analyze for 
VOCs, 

(including 
MTBE), and 
TPH and/or 

product 
fingerprinting 

to establish 
baseline. 
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Groundwater 
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ENVIRONMENTAL .LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
{Continued] 

5 gallons of diesel was lost from a line where a gasket blew; 
4" diesel line leak; 3.5 gallons of diesel contaminated soil were affected; 
A seasonal average of free phase liquid hydrocarbons (FPLH) volume in the 
ground at the Willbridge Site is 45,500 gallons; 
Hydrocarbons in boring U4-A extended from the beginning ofthe saturated 
zone at approx. 15' and continued into the clay unit, where drilling was 
terminated at 31 feet; from 22 to 25.5', the boring contained significant 
amounts ofFPLH in a medium to coarse sand; boring B-27A contained strong 
hydrocarbon odor throughout the saturated zone beginning at 15' and extending 
to the clay contact at 25.5'; the thickness ofFPLH in the formation is estimated 
to be 0.16 feet; 
In 1987, a total fluids pneumatic diaphragm pump, intake 31 feet below top of 
casing, recovered <I gallon ofFPLH; reactivated in 1990 and 1991, a total 
fluids pneumatic diaphragm pump recovered an unknown volume of product; 
after the well was in operation, the amount of FPLH in the surrounding wells 
began to increase; this corresponds to the drop in the amount of FPLH collected 
by the RES; 
RES-New (a two pump liquid hydrocarbon recovery system) recovered 1,070 
gallons of diesel in 1987; in 1988, 2,500 gallons of diesel were recovered; in 
1989, 488 gallons of diesel were recovered; in 1990, 220 gallons of diesel 

• 
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Subsurface/ 
Groundwater 
(cont.) 
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ENVIRONMENTAL .LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued) 

were recovered; in 1991, 0.2 gallons of FPLH were recovered; total fluids 
pumping was performed in 1994; shut down in 8/ 1994; restarted FPLH 
recovery in 1 0/94 at approx. 10 gpm with extracted groundwater passing 
through an o/w separator; shallow tray air stripper, and activated carbon 
polishing before being discharged to the Willamette River under a NPDES 
permit; 
Concentrations of water samples collected from B-14 on 3/31/93 (B=540, 
T=27, E=380, X=110 ppb); on 6/20/94 (8=300, T=24, E=87, X=49 ppb); on 
6/20/94 (PAHs=l4.83 ppb); from B-24, there was 0.35' ofFPLH in 1993; on 
6/20/94 (PAHs=92.1 ppb); from B-27, located south of intersection along Front 
St., contained 1.45' FPLH in 1994; in 1991, 0.67' ofFPLH was measured; from 
U-4 in Sept. 86, installed a pneumatic skimmer pump and recovered 1,600 
gallons of product in three months; in 1992, approx. 28 gallons of product was 
collected; No.2 diesel fuel accumulation was 9.51' in 1991, 4.3 feet in 1993; 
U-5 contained 0.65' ofFPLH in 1991, 0.3' in 1994; Well RES-Old was 
installed as a 12-inch diameter recovery well in 1984; total fluids were pumped 
until Nov. 85 when it was shut down; well was restarted in March 1986; 
Sample collected from 8-39 on 10/20/94 contained a mixture ofNo. 2 diesel 
and a small amount of motor oil/gear oil-type hydrocarbons; sample collected 
from B-24 contained No.2 diesel-type hydrocarbons; sample from U-4 
contained No.2 diesel-type hydrocarbons; sample from U-5A contained a 
mixture of gasoline, kerosene/mineral spirits, and motor oil/gear oil type 
hydrocarbons; FPLH thickness in U-5A was 0.32 ft, U-5 FPLH thickness was 
O.Dl ft, B-39 thickness was 0.72 ft., B-40 thickness was 0.15 ft., B-1 thickness 
was 0.02 ft B-38 thickness was I .25ft., B~40 thickness was 0.12 ft., on 6/24/96; 
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Subsurface/ 
Groundwater 
(cont.) 

Recovery Well 

Holbrook 
Recovery 
Trench 
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ENVIRONMENTAL ALINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

. I I ,··· 

·' .· 
' . " . . "'' '"" ~. 

The presence of FPLH appears to be associated with the former and current 
alignments ofthe Doane Ave. storrnwater outfall and possible Holbrook slough; 
Wells B-1, B-4, and B-35located in the dock area nearest the Old Doane Ave. 
storm drain alignment contained 0.15, 0.07, and 0.06 feet of FPLH, respectively 
(April measurement); Wells B-38, B-39, U-5, and RES-New appear to be 
connected to the New Doane Ave storm drain backfill material and contained 
0.25, 0.08, 0.08, and 0.02 feet of FPLH, respectively; 
Volume ofFPLH removed from May 1995 through August 1996 was 71.5 
gallons 
On 2/22/97, approximately 11,670 gallons of92 octane gasoline was released 
while transferring from Tank 3408 to Tank 3411; as of 2/23/97, I ,600 gallons 
were recovered 
Unocal has been recovering petroleum hydrocarbon impacted groundwater High: Free Indistinguishable 
from two recovery wells RES-old and REW-new from the site since 1980; One product - potential for 
or both wells were deactivated in 1994; RES-new was reactivated in l0/94; in continuing 
Jan. 1993, a total of 180 gal FPLH were recovered from RES-New; releases 
in Feb. 1993, a total of2.2 gal were recovered; in Mar. 1993, a total of221.8 
gal were recovered; in Apr. 1993, a total of 107.5 gal were recovered; in May 
1993, a total of 131 gal were recovered; in June 1993, a total of 38.7 gal were 
recovered; in July 1993, a total of 104.4 gal were recovered; in Aug. 1993, a 
total of 7.5 gal were recovered; from RES-Old, 17.53 gal were recovered in 
March 1993; 10.4 gal were recovered in April 1993; 2Ll gal were recovered in 
May 1993; 8 gal were recovered in June 1993; and 6. 5 gal were recovered in 
July, 1993; Well RES-new was installed in 1987; Well RES-new was 
reconstructed on 12/15/92; reactivated and maintained recovery operations until 
summer 1994 

The river stage controls operation of the Holbrook Slough Recovery Trench, High: Free Indi stingu ishab le 
located along the shoreline near the old Doane Avenue outfall location; the product - potential for 
trench is shut off as the river rises above approx. 5 to 6 ft; approx. 700 gallons continuing 
of FPUI was recovered by the trench during May-Oct. 19~~. releases 

• 

Active recovery well Gauge wells 
for FPLH 
thickness 

Active recovery well Gauge wells 
forFPLH 
thickness 
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{ContinuedJ 

The following structures and features were evident in a circa 191 0 photograph: Medium: Indistinguishable 
Tank Nos. 31 and 141, several tanks in the lower lube cell, the former Cooper Aerial - potential for 
Shop, the former boiler house, the former foamite tanks and foamite building, photograph continuing 
the former warehouse/drum platform, the pump house, and the former garage; evidence releases 
A pre-1925 ground level photograph confirmed the presence ofthe above- and soil 
mentioned features; In addition, seven tanks were located west from Tank No. staining, 
31 (adjacent to the former garage structure); Former Tank No. 1475 and the reported 
railroad loading/unloading rack were evident by 1925; it was removed between releases 
1948 and 1951; mostly 
Former Tank Nos. 712, 714, and 716 were removed between 1948 and 1951; at contained 
the same time a truck loading rack was erected; From circa 1966 to 1975, 
discolored soil was observed in the vicinity of Tank Nos. 569,713, 151,715, 
and "X"; Tank Nos. 569, 151, and "X" were removed by 1980; a possible 
liquid release to the south/southeast from Tank No. 715 was observed in 1980; 
Tank Nos. 715 and 713 had been removed by 1981; 
On 1/21179, leaded regular gasoline spill of 8,500 gallons occurred in tank yard; 
contained in separator system; 100 gallons may have entered sanitary sewer; 
On 3/21/85, 150 gallons of industrial fuel oil (bunker oil) spilled near shore in 
tank fann #I, near office building along railroad; oil spilled into sump area 
around faulty pump and was cleaned up; 
On 9/20/86, two barrels of fuel oil spilled from the electric steam pumps behind 
loading rack in Tank Farm #I 
On 11124/89, 3 to 5 barrels of fuel oil released to the ground; most ofthe 
product recovered and pumped to a slop tank; gravel was steam washed; 
Tanks TK-36, TK-1471, TK-2579, TK-2784, and yard piping contain some lead 
paint; 
Stained gravel, visible product from valves and piping along concrete berm 
between tanks 2783 and 2784; staining on gravel below piping under valve; 
500 gallon vapor recovery with knockout tank located in TF# I; standard tank 
bottom disposal practices; use of lead-based paint/primer and preparation 
practices; 

-

• 
Active Perform one 

day soil gas 
survey. 
Analyze 

samples for 
TPH as 

indicator 
parameter 

and forVOCs 
including 

MTBE near 
gasoline tanks 

-- --

6 



0 
0 
""C 
0 
0 
~ 

~ 
0 
0') 
(1'1 

• 
Tank Farm #1 
[continued] 

Tank 31 
RFO 
1,557,528 
gallons 
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[Continued] 

A thick oily accumulation lined surfaces in the Final Box Sump of the process 
water system; several leaks from the Black Oil Manifold were observed, the 
product flowed over concrete to a grated drain; an active leak was observed at 
an Oil Heater Unit north from Tank No. 36, the oil flowed to a drain within the 
concrete containment; localized hydrocarbon releases to gravel were noted 
northwest and southeast from the north and south sides of Process Water 
Separator 003; an oil pan was located beneath a leaking hose, which was 
attached to Tank No. 2783, the surrounding soil and gravel were heavily stained 
by hydrocarbons 

Constructed in 1907 of single-wall, riveted (bottom and shell) steel resting on a High: Indistinguishable 
gravel pad; located in TF # 1, insulated; Product - potential for 
50 gallons of black oil was spilled during water draw operations onto the releases continuing 
gravel; the gravel was shoveled into open top barrels and new gravel was releases 
spread; 
External inspection indicated number of leaks in the shell and around nozzles, a 
major leak is known to exist on the east side at an elevation of 18 feet; possible 
structural problems with the roof structural system; external corrosion above the 
insulation ring; parts ofthe tank are below grade; 
Corrugated steel removed from bottom 1' of tank with insulation showing, 
staining on gravel from valves from pipes behind tank; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

• 

! 

I 

Active-90 year old tank No 
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[Continued] 

Constructed in 1907 of single-wall, riveted steel resting on a sand and gravel Medium: Indistinguishable 
pad; located in TF #I, on NA/8/89, 50 gallons of fuel oil spilled from TK-36 Standard - potential for 
when a drain overflowed tank continuing 
Riveted shell; last painted 1988; base chime edge rusting; random impact operations releases 
damage with rusting substrate; breakdown starting to show at rivet seams; 
External inspection indicated two roof areas with severe deterioration and four 
thin areas; the shell had a number of l-inch diameter bulges of an unknown 
nature; coating failure was noted in isolated areas around the entire perimeter of 
the tank; the tar seal around the tank perimeter has significantly deteriorated and 
there are several cavities in the foundation; the area is poorly graded; 
Sandblasted 9/86, water draw tank; slag present; standard water bottom release 
practices; potential releases to subsurface through tank bottom 

Construction in 1908 of single-wall, riveted (bottom and shell) steel resting on a Medium: Indistinguishable 
sand pad and is located in TF # l ; Standard - potential for 
External inspection indicated number of leaks in the shell (especially along the tank continuing 
seams) and around nozzles; possible structural problems with the roof structural operations releases 
system; severe external corrosion above the insulation ring and around two inlet 
nozzles; a short dike wall constructed against the tank shell; thin roof plates 
exist; insulated; 
Corrugated steel removed from bottom 1' of tank with insulation showing, 
staining on gravel from valves from pipes behind tank 

Constructed in 1921 ofwelded steel; located in TF #I, concrete dike secondary Medium: Indistinguishable 
containment; minor staining on pump pad; Standard - potential for 
Riveted shell; last painted 1978; slight cracking and disbandment of topcoat; tank continuing 
riveted seams starting to show coating breakdown with substrate rust; random operations releases 
impact damage visible on plate; 
Water draw tank, valve staining on gravel and concrete pad, scraped and 
painted 10-26-78; standard water bottom release practices; potential releases to 
subsurface through tank bottom 

• 
Active 90 year old slop Included in 

tank TF#l 
investigation 

Active 89 year old IFO Included in 
tank TF #1 

investigation 

Active 76 year old lube Included in 
oil tank TF#I 

investigation 
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Tank 2561 
Cutter Stock 
Fuel Oil 
Black Oil 
Product 
1,668,775 
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Tank2579 
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20,149 gallons 

Tank2669 
Marine Diesel 
Black Oil 
Product 
475,356 
gallons 
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Constructed in 1929 of single-wall, riveted steel resting on a sand and gravel High: Indistinguishable 
pad and is located in TF # 1 ; Product • potential for 
Riveted shell; last painted 1986; existing coatings appear in good shape; only releases continuing 
visible problem is leaching rivets; approximately 12 leaks randomly distributed releases 
around the tank; 
External inspection indicated number ofleaks in the shell (at rivet heads and 
seams) and around nozzles; the roof structure has one corroded hole in it and 
two areas where the steel thickness is less than 0.1 inch; roof fitting number 1 is 
missing and there is evidence of product seepage; there are nine flat plates 
welded to the tank shell; portions of the shell and roof coating have failed; parts 
ofthe tank are below grade; the chime is heavily corroded with 1116 inch 
thickness remain in some locations; 
Water draw tank, sand blasted on 8115/86; standard water bottom release 
practices; potential releases to subsurface through tank bottom 

Welded Steel tank constructed in 1929; concrete dike secondary containment; Medium: Indistinguishable 
Shell last painted in 1978; some cracking and disbandment of topcoats; random Standard · potential for 
impact damage to flat plate; indication of lead paint; tank continuing 
Water draw tank; minor staining on pump pad; standard water bottom release operations releases 
practices; potential releases to subsurface through tank bottom 

Welded steel tank constructed in 1931, concrete dike secondary containment; Medium: Indistinguishable 
wetted soil from a possible product flow was observed at the piping located Aerial -potential for 
north and contiguous with the tank in 1963 aerial photograph; photograph continuing 
Riveted tank, regrade and recondition the entire tank perimeter; portions of the evidence releases 
shell and the entire roof coating system have failed; tank shell is supported on a and soil 
sand and gravel foundation pad; staining 
Riveted shell; last painted in 1985; some edge rusting at rivet seams and base 
chime area observed; 
Water draw tank, staining on gravel from two valves; pump pad near tank ~ 
observed staining on concrete, on pumps, no cracks; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

• 
Active 68 year old oil Included in 

tank TF#I 
investigation 

Active 68 year old lube Included in 
oil tank TF#l 

investigation 

' 

Active 68 year old Included in 
black oil tank TF#l 

investigation 
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PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 1937, concrete dike secondary containment; High: Indistinguishable 
insulated; discolored soil was observed north and northeast oftank in 1940 Product - potential for 
aerial photograph and east ofthe tank in 1968 aerial photograph; wetted soil releases continuing 
was noted east of the tank in 1969 aerial photograph releases 
Approx. 4 gallons of black oil leaked from valve onto the ground; 
Flat bottom tank with welded bottom plates and riveted shell plates; the interior 
vertical riveted seams on the shell were visually examined, some of the seams 
appeared to have product wicking from between the plates; one external seam 
was exposed, the seam had apparently been leaking; the MFL identified topside 
(internal) corrosion in the form of general pitting; three small diameter pits 
approx. 0.1" deep were found; the tank foundation is below grade; 
On 3/2/95, 20 gallon release of black oil decant onto containment pad, approx. 
5 gallons spraying onto ground; 
On 1 Oil 0/95, pressure relief system sprung a leak and 5 gallons sprayed out, 4 
onto the pad and one onto the surrounding ground/gravel; 
On 11/3/95, product spraying from the pump G 1 B next to TK-2783; 
Approximately 5,200 gallons were released, 20% went to the separators and 
80% on to the soil; 
Covered with corrugated steel, product staining along 10' ofbase, sandblast 
grit, staining on gravel from piping from tank; some buried and exposed wood 
saturated with product near tank; pump pad near tank saturated with product 
and the gravel around it was saturated; visible product from valves and piping 
along concrete berm between TK-2783 and TK-2784 and staining on gravel; 
some buried and exposed wood saturated with product near tank; pump pad 
near TK.-2783 saturated with product and gravel around it was saturated; MW 
near TK-2783 (U-5A); standard water bottom release practices; potential 
releases to subsurface through tank bottom 

• 
Active 60 year old IFO No 

tank 

-··· 
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Diesel No.2 
1,456,937 
gallons 

Tank 2917 
450 Neutral 
650,160 
gallons 
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[Continued] 

Welded steel tank constructed in 1937, concrete dike secondary containment; High: Distinguishable -
Discolored soil was noted northeast (1945) and north/contiguous to Tank No. Product <3 years since 
2784 (1961, 1971) and wetted soil was observed in 1977 (south/southwest from releases internal 
the tank); inspection 
Riveted shell; last painted 1980; observed leaching rivets with most 
concentrated on bottom three rings; appears repairs were attempted 
unsuccessfully; most repairs continue to leak; most severe is in southside with 
product undercreep to surrounding coating with resulting blisters/cracking/ 
disbandment and leaching of product; 
Lap welded floor, butt and lap-riveted shell; few product side pit indications 
were detected on the tank bottom floor; the primary area with pits is located at 
the water draw line near the sump; an existing epoxy coat type liner has been 
applied over the comer weld and all vertical and horizontal shell (riveted) 
seams; light amounts of product at various locations along the shell to bottom 
area were seen, possibly surfacing from beneath the epoxy liner; 
l 'x l' area of valve drip on gravel, water draw tank, scraped and painted 
12/10/80, paint chips; observed staining on concrete and drains on pump pad 
next to tank; staining on concrete below diesel pump valve manifold slab next 
to tank 2784; visible free product from valves and piping along concrete berm 
between 2783 and 2784 and staining on gravel; standard water bottom release 
practices; potential releases to subsurface through tank bottom 

Welded steel tank constructed in 193 8, concrete dike secondary containment; Medium: Indistinguishable 
Last painted in 1979; checking and cracking of coating system visible Standard - potential for 
throughout with pinpoint rust starting to show on southside of tank; Observed tank continuing 
severe breakdown on base chime; operations releases 
Scraped and painted 7/11/79, paint chips, water draw to concrete box, staining 
on gravel under piping to pump; standard water bottom release practices; 
potential releases to subsurface through tank bottom 

• 
Active 60 year old No 

diesel tank 

I 

Active 59 year old 450 Included in 
neutral tank TF#l 

investigation 
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• 
Tank4318 
Industrial Fuel 
Oil 
1,504,000 
gallons 

Tank4369 
Drying 
20,000 gallons 

Tank4441 
Additive 

------
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[Continued I 

Constructed in 1973 of welded steel; concrete dike secondary containment; Medium: Indistinguishable 
insulated;; on 3114/86, approximately 1 barrel of asphalt spilled from TK-4318 Standard - potential for 
due to a leak from the metering system tank continuing 
Corrugated steel tank, visibly hardened product on asphalt skirt and gravel, operations releases 
water draw tank, sandblast grit; standard water bottom release practices; 
potential releases to subsurface through tank bottom 

Insulated; welded steel tank constructed in 1979, concrete dike secondary Medium: Indistinguishable 
containment; Standard - potential for 
Water draw tank, gravel around concrete pad stained and visible product tank continuing 
observed; standard water bottom release practices; potential releases to operations releases 
subsurface through tank bottom 

Staining on pad from pump; pump pad and gravel area 1 'x I' stained from Medium: Indistinguishable 
piping; potential releases to subsurface through tank bottom Soil staining - potential for 

continuing 
releases 

• 
Active 26 year old IFO Included in i 

tank TF#3 
investigation 

Active 18 year old IFO Included in 
tank TF #1 

investigation 

Active Additive tank Included in 
TF#l 

investigation 
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Tank Farm #2 

Tank 2915 
Unleaded 
Internal Float 
3,556,140 
gallons 
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AREAS OF CONCERN 
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[Continued] 

Undeveloped in 1925; An office and auto repair shop was located southeast High: Indistinguishable 
from Tank Fann No.2; it was part ofUnocal's property per Sanborn Maps, Product - potential for 
however the available terminal drawings and plans did not depict this area; the releases continuing 
structures were razed by 1975; releases 
A Signal Oil Company Oil Warehouse was located southeast from Tank Farm 
No. 2 on the Sanborn Maps from circa 1941 to 1975; 
Product found leaking onto soils from an unused Diesel No.2 line between 
TF#l and TF#2 where the line enters tank farm #2; 
Tanks 2915 (top only), 2982, 3409, 3410, and 3411 contain some lead paint; 

Contained within concrete wall berms; slag; standard tank bottom disposal 
practices; use of lead-based paint/primer and preparation practices; 
Leaking flanges on the product pumps were evident, releases were observed 
throughout the concrete containment; a bucket that was full of product was 
located next to an empty bucket under a leaking pipe; stained rock and soil were 
observed around the bermed containment area; the valves at Tank No. 2983 
were covered with oily material, the soil under the attached pipes was stained 
Welded steel tank constructed in 1938, concrete dike secondary containment; Medium: Indistinguishable 
Last painted in 1978; topcoats starting to check and crack; small amount of Standard - potential for 
topcoat disbandment with exposed primer; coatings exhibit heavy weathering; tank continuing 
Butt welded cone roof tank; regrade and recondition the entire perimeter of the operations releases 
tank; portions of the shell and the entire roof coating system have failed; the 
tank has no grounding cables; the bottom shell course has a band of l/64" to 
l/32" deep pits scattered 360 degrees around the tank; there are isolated areas of 
coating failure; the tank shell is supported on a sand and gravel foundation pad; 
there is an asphalt seal which has deteriorated and pulled away from the chime; 
small excavation observed offsite from tank in 1939 aerial photograph 
Water draw tank, valve from tank to concrete box drain for water draw, sand 
blast chime area 1978, asphalt skirt; standard water bottom release practices; 
potential releases to subsurface through tank bottom 

. --

• 
Active 72 year old tank One day soil 

farm gas survey. 
Analyze 

samples for 
TPHas 

indicator 
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and for VOCs 
including 

MTBE near 
gasoline 
tanks. 

Active 59 year old Included in 
gasoline tank TF#2 

investigation 
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Diesel No.2 
1,716,960 
gallons 

Tank2982 
Heating Oil #1 
478,800 
gallons 
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Welded steel tank constructed in 1938, concrete dike secondary containment; Medium: Indistinguishable 
Flat bottom tank, welded construction; the lower l" to 2" of the shell exterior is Standard - potential for 
heavily corroded and pitted; the tank foundation is below grade; the drainage tank continuing 
around the tank is inadequate; operations releases 
Last painted in 198 I; widespread checking and cracking of topcoats with visible 
and severe rusting of base chime area and shell bottom; 
Paint chips, painted 8/24/81, vault with underground piping, water draw valve 
into concrete box; standard water bottom release practices; potential releases to 
subsurface through tank bottom 
Welded steel tank, 1941, concrete dike secondary containment; Medium: Distinguishable-
Tall flat bottom tank welded construction; the top shell course has some Standard <3 years since 
distortions due to the overfilling which took place in I 978; portions of the tank tank internal 
coating have failed; the tank foundation has eroded around some portions of the operations inspection 
tank perimeter; in order to prevent further erosion, the tank base should be 
reconditioned; the chime is heavily corroded and pitted on the north side of the 
tank; the exterior comer weld is questionable; 
The shell is severely corroded all around approx. 4" to 6" up from the bottom; 
Two small holes within 2" of the bottom were discovered and/or created when 
the bottom was being sandblasted; the most severe corrosion occurs between 
vertical weld seams; there are no grounding cables; there is a hole in the bottom 
approximately l' from the shell near the vertical seam weld; the hole was 
discovered when the epoxy coating was being sandblasted; 
Last painted 1979; severe checking and cracking of topcoats with rust bleed 
through on approx. 40%; lead indications; 
Painted 6/13/78, paint chips, water draw, staining on valve and gravel (fill line) 
in a 3 'x3' area; concrete pump pad between TK-2982 and TK-2983 had 
staining on valves and pumps and concrete pad; standard water bottom release 
practices; potential releases to subsurface through tank bottom 

------ - ----

• 
Active 59 year old Included in 

diesel tank TF#2 
investigation 

Active 56 year old No 
heating oil tank 
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• 
Tank2983 
150 Neutral 
315,420 
gallons 

Tank 3407 
Unleaded 
Internal Float 
3,384,150 
gallons 
Tank 3408 
Super 
Unleaded 
Internal Float 
1,693,650 
gallons 
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Welded steel tank constructed in 1941, concrete dike secondary containment; Medium: Indistinguishable 
Last painted 1985; Standard • potential for 
Sandblasted 5115/86; concrete pump pad between TK-2982 and TK·2983 had tank continuing 
staining on valves and pumps and concrete pad; potential releases to subsurface operations releases 
through tank bottom; 
The valves at Tank No. 2983 were covered with oily material, the soil under the 
attached pipes was stained 

Welded steel tank constructed in 1949, concrete dike secondary containment; Medium: Indistinguishable 
Floating roof tank; the coating on the shell has areas of deterioration; no tank Standard - potential for 
grounding was located; the tank rests on a sand foundation; last painted 1986; tank continuing 
Sandblasted 5/15/86, water draw to concrete box; standard water bottom release operations releases 
practices; potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1949, concrete dike secondary containment; Medium: Indistinguishable 
Internal float roof and vapor dome tank; the coating on the shell has areas of Standard - potential for 
deterioration; the coating is completely gone approx. 2" above the corner weld tank continuing 
and the plate has surface corrosion; no tank grounding; the tank rests on a sand operations releases 
foundation; the chime projection past the toe of the comer weld was measured 
with the minimum dimension equal to%", the minimum allowable by API is 
1"; in 1991 the tank bottom pitting was repaired; 
Last painted 1985, base chime coating damaged during internal welding; overall 
condition of shell remains good with the exception ofthree small areas of 
breakdown on west side of tank; 
Sandblasted 7111/85, water draw to concrete box; standard water bottom release 
practices; potential releases to subsurface through tank bottom 

• 
Active 56 year old 150 Included in 

neutral oil tank TF#2 
investigation 

Active 48 year old Included in 
gasoline tank TF#2 

investigation 

Active 48 year old Included in 
gasoline tank TF#2 

investigation 

-----. 
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Tank 3409 
Ethanol 
Internal Float 
1,150,800 
gallons 

Tank 3410 
AvGas 
Internal Float 
302,190 
gallons 

Tank 3411 
Super 
Unleaded 
Internal Float 
302,190 
_@_!~ons 
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Welded steel tank constructed in 1949, concrete dike secondary containment; Medium: Indistinguish ab 1 e 
Internal floating roof tank; the coating on the shell has areas of deterioration; Standard - potential for 
no tank grounding was located; tank rests on a sand foundation; the tank is at tank continuing 
grade or 1" below grade around the perimeter; operations releases 
Last painted 1981; widespread checking and cracking of topcoats with pinpoint 
rusting; edge rusting of base chime; lead indications; 
Painted 8/24/81, paint chips, two water draws to stained concrete box, truck 
valve to underground; standard water bottom release practices; potential 
releases to subsurface through tank bottom 

Welded steel tank constructed in 1949, concrete dike secondary containment; Medium: Indistinguishable 
Last painting unknown; coating system adhesion is very poor with film Standard - potential for 
thickness high; coating system exhibits blistering and cracking with rusting of tank continuing 
substrate; lead indications; operations releases 
Scraped and painted 8/24/81, paint chips, water draw to concrete box; standard 
water bottom release practices; potential releases to subsurface through tank 
bottom 

Welded steel tank constructed in 1949, concrete dike secondary containment; Medium: Indistinguishable 
Last painting unknown; very poor condition of topcoats to old original lead Standard - potential for 
primer; visible blistering and cracking with substrate rusting; tank continuing 
paint chips, water draw to concrete box; standard water bottom release operations releases 
practices; potential releases to subsurface through tank bottom 

• 
Active 48 year old Included in 

ethanol tank TF#2 
investigation 

I 

Active 48 year old Included in 
aviation gas tank TF#2 

investigation 

Active 48 year old Included in 
gasoline tank TF#2 

investigation 
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• 
Tank 3412 
Heating Oil 
#1? 
Ethanol? 
Internal Float 
302,190 
gallons 

Tank 3413 
Unleaded 
Internal Float 
302,190 
gallons 

Tank4259 
Transmix 
Internal Float 
230,160 
gallons 
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Welded steel tank constructed in 1948, concrete dike secondary containment; Medium: Indistinguishable 
The bottom plate has significant thinning from soil side pitting; several spots of Standard - potential for 
paint failure and corrosion were observed on the tank shell, piping, handrails, tank continuing 
stairs, and chime ring; the grades around the tank are such that water does not operations releases 
drain away from the tank; there is excessive corrosion and erosion in the tanks 
chime ring; leaking packing was noted on valves; 
Water draw to concrete box, sandblasted 7/I I/85; concrete pump pad between 
tanks 3412 and 3413 stained; standard water bottom release practices; potential 
releases to subsurface through tank bottom 

Welded steel tank constructed in 1949, concrete dike secondary containment; Medium: Indistinguishable 
Concrete pump pad between TK-3412 and TK-3413 stained; standard water Standard - potentia\ for 
bottom release practices; potential releases to subsurface through tank bottom tank continuing 

operations releases 

Welded steel tank constructed in 1968, concrete dike secondary containment; Medium: Indistinguishable 
Last painted 1981; widespread pinpoint rusting visible throughout shell coating; Standard - potential for 
The shell coating has failed at numerous locations around the entire surface; tank continuing 
the lowest three inches of the tank shell is lightly corroded and contains widely operations releases 
scattered 1/64" pits around the entire perimeter; the entire area had been 
covered by asphalt prior to inspection; no tank grounding cables were found; t 
7 locations around the tank perimeter, the bottom plate lap seams which project 
past the tank shell were either not welded or had significant deterioration; the 
tank shell is supported on a gravel and sand foundation pad; the perimeter of 
the tank should be regraded to allow for proper drainage; 
Scraped 5/24/81, paint chips observed, water draw to concrete box, slag; 
standard water bottom release practices; potential releases to subsurface through 
tank bottom 

---·· -··· ··- - ---- -----

• 
Active 49 year old Included in 

heating oil tank TF#2 
investigation 

Active 49 year old Included in 
gasoline tank TF#2 

investigation 

Active 29 year old Included in 
transmix tank TF#2 

investigation 
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Tank Farm #3 

Drainage Ditch 
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ENVIRONMENTAL &LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Tanks 3414,3415,3416,3417,3739,3744, and yard piping contain some lead Medium: Indistinguishable 
paint; Soil staining - potential for 
Gravel saturated with product under piping between tanks 4252 and 4253; continuing 
some gravel staining under piping between tanks 4254 and 4255; standard tank releases 
bottom disposal practices; use oflead-based paint/primer and preparation 
practices; 
Localized hydrocarbon stains were noted on the concrete and in the dirt at the 
water draw and valve for Tank No. 3 761; the gravel was hydrocarbon·stained in 
and around the Railroad Loading/Unloading Racks; rainbow sheens were 
evident on various paved surfaces; localized areas of asphalt-like material were 
observed in and around the pipes at Tank No. 4256; localized hydrocarbon 
stains were observed around the Oil Heater Unit and beneath the valve for Tank 
No. 3579; a layer (several inches thick) of hydrocarbon residues was located in 
a concrete-lined pit at the Black Oil Truck Loading Rack; more than forty 55-
gallon drums were stored on bare soil in the southeast comer of the yard area; 
A drainage ditch extended from the northwest to southeast along a pipeway and Medium: Indistinguishable 
terminated in a depression southwest from Tank 3761 (1970, 1971, and 1972); Soil staining -potential for 
soil along the pipeway appeared discolored (possibly just wet); liquid ponded in continuing 
the depression; the erosional feature was stained in 1972, and the ground was releases 
wetted in 1974 

• 
Tank Farm #3 One day soil 

gas survey. 
Analyze 

samples for 
TPHas 

indicator 
parameter 

and for VOCs 
including 

MTBE near 
gasoline 

tanks. 

Included in 
Active Drainage ditch TF#3 

investigation 
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• 
Ta..'lk: 3579 
Industrial Fuel 
Oil 
3,385,200 
gallons 

Trench/Pit 

Depression/Pit 
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ENVIRONMENTAL &LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed of welded steel in 1950; concrete dike secondary containment; Medium: Distinguishable -
Localized discolored soil was observed in the vicinity of the water draw on the Aerial <3 years since 
south/southwest side of the tank in 1952 aerial photographs; wet flows were photograph internal 
observed west from the tank in 1956 and 1957; wetted ground was observed evidence inspection 
west from the tank (1963); a depression with ponded liquid was at the east end and soil 
of the containment area in 1964; staining 
A trench (possibly for tank bottom disposal) was located east from the tank in 
1966; a pile of"clean" soil was also evident; dark to black staining was evident 
around the trench, especially to the southeast (general area of future Tank No. 
4318); another depression/pit was noted southwest from the tank just inside an 
earthen containment dike; both pits were filled by the 1967 photograph date; 
There is an area of the shell ring where there are several thin thickness 
measurements; this could be a shell plate lamination or deep pits; water does not 
drain away from the tank; several spots of paint failure and corrosion were 
observed on the tank shell, piping, valves, heater, handrails, stairs, and chime 
ring; 
A 6" diameter lap welded patch plate was installed over the soil side pit in 
bottom plate; the shell to bottom corner plate was repaired; a lap welded patch 
plate over the ripple in bottom plate was installed; weld repair pits in bottom 
was done; two coats of epoxy liner were applied to bottom and lower 18" of 
shell; 
A total of39 pits in the bottom plates were identified; a single soil side 
indication was located in bottom plate; tank sits on a sand foundation; insulated; 
Corrugated steel tank; valve staining on gravel, water draw tank, sand blast grit 
observed on ground surface; concrete pad pump had visible product, no cracks 
in concrete, some gravel staining; standard water bottom release practices; 
potential releases to subsurface through tank bottom 

• 
Active 47 year old IFO No 

tank 

·- ----
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• 
Tank 3761 
Diesel No.2 
3,385,200 
gallons 
Drainage Ditch 

3-2798\portland.doc 
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ENVIRONMENTAL &LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1954 of welded steel; concrete dike secondary containment; High: Distinguishable -
20 gallon diesel tank leak on 1125/83; Product <3 years since 

releases internal 
Ponded liquid was observed generally south/southeast from the tank in 1969, inspection 
1970, and 1972; A drainage ditch extended from the north west to southeast 
along a pipeway and terminated in a depression southwest from Tank 3761 
(1970, 1971, and 1972); soil along the pipeway appeared discolored (possibly 
just wet); liquid ponded in the depression; the erosional feature was stained in 
1972; 
Flat bottom tank, welded construction; topside (internal) corrosion was 
identified in the form of general pitting; three small diameter holes were found; 
the tank sits on grade; the asphalt paving around the tank is higher than the tank 
bottom; 
Installed new tank bottom with secondary containment lining and leak 
detection; 
Cleaned and painted interior of new bottom and lower two feet of shell and 
columns; 
Last painted bottom course 1995, remainder of shell 1983; shell contains 
approximately ten coats of paint; the top five coats are severely checked and 
cracked and easily peels from the frrst five coats; 
Water draw to concrete box, cracked asphalt skirt, sandblasted 1983, staining 
from valve on skirt, crack, and gravel, painted 7/28/95, paint chips and 
sandblast grit observed on gravel; double bottom tank; standard water bottom 
release practices; potential releases to subsurface through tank bottom; 
Localized hydrocarbon stains were noted on the concrete and in the dirt at the 
water draw and valve for Tank No. 3761 

• 
Active 43 year old No 

diesel tank 

-~- -·· -
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• 
Tank4252 
Out of Service 
420,000 
gallons 

Tank4253 
Out of Service 
420,000 
gallons 

Depression/Pit 

Black Mound 
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ENVIRONMENTAL &LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1968 of welded steel; concrete dike secondal)' containment; High: Distinguishable-
Flat bottom welded tank; several spots of paint failure and corrosion were Product out of service 
observed on the tank shell, windgirder, piping, handrails, stairs, and chime ring; releases and 
water does not drain way from the tank; sections of the tank bottom have soil staining 
excessive soil-side pitting; insulated; 
Diesel No. 2 release of 4 gallons, three to drip pans and absorbent pads, one to 
the ground surface from BP circulation line to tanks TK-4252 and TK-4253; 
Corrugated steel tank, asphalt skirt, staining on asphalt, sand blast grit; Earthen 
berms by tank TK-4252 had hardened product on berms and flowing towards 
the stormwater drain; standard water bottom release practices; potential releases 
to subsurface through tank bottom 

Constructed in 1968 of welded steel; concrete dike secondary containment; High: Distinguishable -
The bottom has excessive soil side pitting which combined with product side Product out of service 
corrosion caused the actual thickness of numerous areas ofthe tank bottom to releases and 
be less than the minimum allowed by API, a new bottom is required; several soil staining 
spots of paint failure and corrosion were observed on the tank shell, flanges, 
and chime ring; water does not drain away from the tank; one hole was 
identified in the floor; severe plate thinning; Insulated; 
Diesel No.2 release of 4 gallons, three to drip pans and absorbent pads, one to 
the ground surface from BP circulation line to tanks TK-4252 and TK-4253; 
Corrugated steel tank, asphalt skirt, staining on asphalt, sand blast grit; 
A depression/pit was noted north of the tank just inside an eruthen containment 
dike; filled by the 1967 photograph date; 
A mound of black material was observed in the general location of this tank 
(pre-development) 
Standard water bottom release practices; potential releases to subsurface 
through tank bottom 

• 
Inactive 29 year old No 

tank 

Inactive 29 year old No 
tank 
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• 
Tank4254 
Out of Service 
420,000 
gallons 

Tank4255 
Out of Service 
420,000 
gallons 

Tank4256 
Out of Service 
420,000 
gallons 

Tank4257 
Out of Service 
420,000 
gallons 

Tank 4281 
MPATF 
20,000 gallons 

ENVIRONMENTAL &LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1968 ofwelded steel; concrete dike secondary containment; High: Distinguishable -
insulated; Product out of service 
On 4/29/81, asphalt release of 100 gallons from a tank leak; releases 

Corrugated steel tank, asphalt skirt, staining on asphalt, sand blast grit, water 
draw; standard water bottom release practices; potential releases to subsurface 
through tank bottom 
Constructed in 1968 ofwelded steel; concrete dike secondary containment; Medium: Distinguishable-
insulated; Standard out of service 
Corrugated steel tank, asphalt skirt, staining on asphalt, sand blast grit, gravel tank 
stained area 6'x 6'; standard water bottom release practices; potential releases to operations 
subsurface through tank bottom 
Constructed in 1968 of welded steel; concrete dike secondary containment; · Medium: Distinguishable -
insulated; Standard out of service 
Corrugated steel tank, water draw, gravel stained from valve, piping near tank, tank 
gravel saturated with product; standard water bottom release practices; potential operations 
releases to subsurface through tank bottom 

Constructed in 1968 of welded steel concrete dike secondary containment; Medium: Distinguishable-
Last date painted 1979; shell coatings contain widespread coating breakdown Standard out of service 
with rust bleed through; tank 
Scraped and painted 7/11/79, water draw tank; standard water bottom release operations 
practices; potential releases to subsurface through tank bottom 

Welded steel tank constructed of 1969, concrete dike secondary containment; Medium: Indistinguishable 
Last painting unknown; topcoats heavily cracked and checked; Standard - potential for 

tank continuing 
Water draw, on concrete pad, paint chips observed; standard water bottom operations releases 

~-

. ~elease practices; potential releases to subsurface through tank bottom 

3-2798\portland.doc 
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• 
Inactive 29 year old No 

tank 

Inactive 29 year old Included in 
tank TF#3 

investigation 

Inactive 29 year old Included in 
tank TF #3 

investigation 

Inactive 29 year old Included in i 

tank TF#3 
investigation 

28 year old A TF tank Included in 
TF#3 

investigation 
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• 
Tank4306 
150 Neutral 
222,600 
gallons 

Tank Farm-IA 
Containment 
Area 

Tank 2713 
UNIXAW46 
119,868 
gallons 

Tank2714 
Guardoll5/40 
119,868 
gallons 

Tank 3639 
Guardol30 
132,300 
gallons 
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ENVIRONMENTAL &LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1971 of welded steel; concrete dike secondary containment Medium: Indistinguishable 
1971; flat bottom welded construction; the lower I" to 2" of the shell exterior Aerial - potential for 
is heavily corroded and pitted; the deepest pit is 1116"; inadequate site photograph continuing 
drainage; the tank sits on grade; Discoloration in the general area of Tank No. evidence releases 
4306 was noted in the 1972 aerial photograph; Last date painted 1986; severe and soil 
coating breakdown at base of tank with disbanded coating and exposed staining 
substrate; small areas of spot rusting; Staining below water draw valve on 
concrete and gravel, paint chips observed on gravel, sandblasted 9/86; standard 
water bottom release practices; potential releases to subsurface through tank 
bottom 
Subsurface impacted by surrounding tank farm events and product spillage on High: Indistinguishable 
ground surface within this tank farm Product • potential for 

releases continuing 
releases 

Welded steel tank constructed in 193 7, concrete dike secondary containment; High: 
Last painted unknown; some slight topcoat peeling and cracking at bottom Product 
course weld seams; remainder exhibits heavy weathering; releases 
Spills on skirt and gravel in a 3 'x 20' area, paint chips; potential releases to 
subsurface through tank bottom 
Welded steel tank constructed in 1937, concrete dike secondary containment; High: 
Last painted 1979; observed slight checking and cracking of topcoat; Product 
Asphalt skirt, drip from valve onto skirt and gravel in a 3 'x5' area, another two releases 
valve stains on skirt and gravel in a I 'x3' area, paint chips; potential releases to 
subsurface through tank bottom 
Welded steel tank constructed in 1951, concrete dike secondary containment; High: 
Last painted 1979; some base chime edge rusting; observed slight checking and Product 
cracking of topcoats; coating weathered dull and streaked; releases 
Asphalt skirt around tank; 1' diameter valve drip, sandblasted I II! 0/79, valve 
from tank to product line covered with product and onto ground covering a 
5'x5' area; potential releases to subsurface through tank bottom 

• 
Active 48 year old lube Included in 

oil tank TF#3 
investigation 

Active No 

-~---
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• 
Tank Farm-2A 
Containment 
Area 

Tank 3623 
R224 
Gas Slops 
20,000 gallons 

Tank 4223 
Slop 
20,000 gallons 

Tank4327 
R224W 
Gas Slops 
10,000 gallons 

Tank Farm-3A 
Containment 
Area 
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ENVIRONMENTAL .LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Subsurface impacted by surrounding tank farm events and significant product High: Indistinguishable 
spillage on ground surface within this tank farm Product - potential for 

releases continuing 
releases 

Welded steel tank constructed in 1950, concrete dike secondary containment; Medium: 
Last painted unknown; observed some rust scale at base chime underside; shell Soil staining 
coating exhibits random small and widely scattered areas of blisters with rust 
underside; 
Hardened tar-like substance along outside of tank on concrete pad and ground, 
water draw tank to concrete box, paint chips; additive injection pumps on 
concrete tank near tank is very stained; process drain between TK -4 3 27, TK-
4223, and TK-3623 pump on concrete pad, much staining, water draw; additive 
injection pump on concrete pad near TK-3623- very stained; standard water 
bottom release practices; potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1968, concrete dike secondary containment; Medium: 
Last painted unknown; shell coating contain widespread coating breakdown Soil staining 
with blistering, disbandment, and rust bleed through; 
Water draw tank; process drain between TK-4327, TK-4223, & TK-3623 pump 
on concrete pad, much staining, water draw; standard water bottom release 
practices; potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1974, concrete dike secondary containment; Medium: 
Last painted unknown; base chime exhibits edge rusting; slight topcoat Soil staining 
breakdown on horizontal weld seams; pealing paint; 
Paint chips observed on gravel, solid tar-like substance on concrete pad around 
tank bottom, drips to gravel; process drain between TK-4327, TK-4223, & TK-
3623 pump on concrete pad, much staining, water draw; standard water bottom 
release practices; potential releases to subsurface through tank bottom 
Subsurface impacted by surrounding tank farm events and product spillage on High: Indistinguishable 
ground surface within this tank farm Product - potential for 

releases continuing 

--L__ ____ releases 

• 
Active No 

Active No 
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• 
Tank F-103 
Exxon White 
Oil 
30,000 gallons 
Tank F-104 
Exxon White 
Oil 
Evergreen 
lOON 
21,700 gallons 
Tank4320 
PS300 
super motor oil 
lOW/30 
previously: 
emulsified 
asphalt 
42,000 gallons 
Tank4321 
PS300 
Uniguide46 
previously: 
emulsified 
asphalt 
42,000 gallons 
Tank4322 
PS300 
tractor fluid 
previously: 
emulsified 
asphalt 
42,000 _e;a_llons 
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ENVIRONJ\!IENTAL .LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued} 

Constructed in 1973 of welded steel; concrete dike secondary containment; Medium: 
Coatings weathered, dull and streaked; minor impact damage with spot rusting; Standard 
Water draw tank on concrete pad, sandblasted 7/10/82; standard water bottom tank 
release practices; potential releases to subsurface through tank bottom operations 
Constructed in 1973 of welded steel; concrete dike secondary containment; Medium: 
Coatings weathered, dull and streaked; minor impact damage with spot rusting; Standard 
Concrete pad, sandblast grit, sandblasted 8/15/86; potential releases to tank 
subsurface through tank bottom operations 

Constructed in 1973 ofwelded steel; concrete dike secondary containment; High: 
insulated; pipe associated with tanks TK-4320 to TK-4323 leaked approx. 5 Product 
gallons of black oil (PS300) onto the soil; Yz drum of contaminated soil was releases 
removed; 
Tank sits on a grid of beams resting on grade; there is some minor mill scale 
visible; 
Corrugated steel tank on concrete pad, sandblast grit, gravel stained under 
valve; potential releases to subsurface through tank bottom 
Constructed in 1973 of welded steel; concrete dike secondary containment; Medium: 
Insulated; flat bottom tank, tank sits on a grid of beams resting on grade; there Standard 
is some minor mill scale visible; tank 
Corrugated steel tank on concrete pad, sandblast grit; potential releases to operations 
subsurface through tank bottom 

Constructed in 1973 of welded steel; concrete dike secondary containment; Medium: 
insulated; flat bottom tank, tank sits on a grid of beams resting on grade; there Standard 
is some minor mill scale visible; tank 
Corrugated steel tank on concrete pad, sandblast grit; potential releases to operations 
subsurface through tank bottom 

---·-··-· -·-
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• 
Tank4323 
PS300 
SuperATF 
previously: 
emulsified 
asphalt 
42,000 gallons 
Tank Farm-3B 
Containment 
Area 
Tank3414 
190 Bright 
Stock 
222,180 
gallons 
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ENVIRONMENTAL aLINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1973 of welded steel; concrete dike secondary containment; Medium: 
insulated; flat bottom tank; tank sits on a grid of beams resting on grade; there Standard 
is some minor milt scale visible; the settlement pattern is not in conformance tank 
with API levelness; operations 
Corrugated steel tank on concrete pad, sandblast grit; potential releases to 
subsurface through tank bottom 

Subsurface impacted by surrounding tank farm events and product spillage on High: Indistinguishable 
ground surface within this tank fann Product 

releases 
Constructed in 1949 of welded steel; concrete dike secondary containment; Medium: 
Tall flat bottom, welded construction tank; two areas of underside (external) Standard 
corrosion beyond the threshold settings were located; the tank sits on grade; tank 
Last painted 1986; observed some tank settlement on base chime below asphalt; operations 
shell coating weathered, dull, and streaked; lead indication; 
Sand blasted 9/86, water draw staining on gravel; standard water bottom release 
practices; potential releases to subsurface through tank bottom 

• 

Active 

Active 43 year old Included in 
bright stock tank TF#3 

investigation 

--
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• 
Tank 3415 
Mineral Oil 
90 Neutral 
222,180 
gallons 
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ENVIRONMENTAL .LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1949 of welded steel; concrete dike secondary containment; Medium: 
At the base of the tank near the comer weld and on the bottom extension the Standard 
coatings are failing and areas of corrosion are developing; corrosion is tank 
developing near the manway, an area of bottom extension underside corrosion operations 
is evident; the asphalt apron has deteriorated; a bull plug is screwed in the 
bottom near the suction line, outside the tank in the area of this plug is where 
product residue is found; visual inspection of topside corrosion found 2 isolated 
areas of pitting corrosion and one mechanical loss; tank on grade w/asphalt 
apron, butt welded shell, lap welded bottom, built in 1949, last painted 1978, 
0.5 to 1" of grade localized coating failure and corrosion of the corner weld 
area; the asphalt apron around several areas of the bottom is deteriorating and 
allowing runoff to accumulate around the bottom extension; at the base of the 
tank, near the comer weld and on the bottom extension the coatings are failing 
and areas of corrosion are developing; near the man way, an area of bottom 
extension underside corrosion was examined; outside the tank in the area of the 
bull plug product residue is found; topside corrosion found 2 isolated areas of 
pitting corrosion and one mechanical loss area; the bottom has edge settlement 
that exceeds API standards; 
Last painted 1986; observed some tank settlement at base chime below asphalt; 
shell coating weathered, dull, and streaked; lead indication; 
valves and ground below the valves were saturated and stained with product; 
Gravel stained below water draw valves, sand blasted 9/86; standard water 
bottom release practices; potential releases to subsurface through tank bottom 

• 
Active 48 year old 

mineral oil tank 
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• 
Tank 3416 
150 Neutral 
222,180 
gallons 

Tank 3417 
90 Neutral 
222,180 
gallons 

3-2798\portllllld.doc 
August 15, 1997 

ENVIRONMENTAL aLINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1949 of welded steel; concrete dike secondary containment; Medium: 
Wetted/stained soil was observed in the 1970 aerial photograph generally Aerial 
east/southeast from Tank Nos. 3416 and 3417; photograph 
Repairs performed during 8/94: re-welding of interior comer weld, 360 degrees evidence 
around; removing a section of a sketch plate containing an obsolete nozzle (bull 
plug); slotting a new section of floor plate to replace the section above; welding 
a 3'6"x3'6" bearing plate under roof support column; Observed small hole 
made by an existing weld defect; tank floor has puddle welding of minor pitting 
occurred and some repair of minor weld defects on the internal piping; 
Last painted 1978; observed severe breakdown at base chime; shell coating 
weathered, dull, and streaked; lead indication; 
Scraped and painted 8117/78; water draw staining on gravel; standard water 
bottom release practices; potential releases to subsurface through tank bottom 
Constructed in 1949 of welded steel; concrete dike secondary containment; Medium: 
Discolored soil was observed east/southeast from Tank No. 3417 in the 1969 Aerial 
aerial photograph; wetted/stained soil was observed in the 1970 aerial photograph 
photograph generally eastlsoutheast from Tank Nos. 3416 and 3417; evidence 
Last painted 1986; observed some tank settlement- base chime below asphalt 
and partially covered with earth; shell coating is weathered, dull, and streaked; 
lead indication; 
Valves and gravel below valves stained, water draw tank, paint chips observed 
on ground surface, sand blasted 9/86; standard water bottom release practices; 
potential releases to subsurface through tank bottom 

• 
Active 48 year old lube 

oil tank 

I 

I 

Active 43 year old lube 
oil tank 
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• 
Tank 3739 
190 Bright 
Stock 
226,800 
gallons 
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ENVIRONMENTAL &LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1954; flat bottom tank, welded steel construction; concrete dike Medium: Distinguishable -
secondary containment; the lower 1" to 2" of the shell exterior is corroded and Soil staining <3 years since 
pitted; one borderline area of underside (external) corrosion was located; a '14'' internal 
lap welded patch plate was found on the interior which does not confonn to API inspection 
standard weld spacing requirements; 
Localized wetted soil was evident west from the tank extending to the pipeway 
(1956); 
Last painted 1978; observed some tank settlement- base chime below asphalt; 
severe breakdown at base of tank- coatings peeling with exposed rusted 
substrate; shell coating weathering with slight checking and cracking of 
topcoats; lead indication; 
Scraped and painted 8/17/78, water draw tank; some staining on gravel between 
tanks 3739 and 3749; standard water bottom release practices; potential releases 
to subsurface through tank bottom 

• 
Active 43 year old No 
bright stock tank 
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• 
Tank 3740 
Lube Oil 
450 Neutral 
302,400 
gallons 

Tank Fann-3C 
Containment 
Area 

Tank 4244 
Golden Bear 
22 
100 Oil 
20,000 gallons 
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ENVIRONMENTAL .LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1954 of welded steel; concrete dike secondary containment; Medium: Distinguishable -
Discolored ground under the pipeway and southwest from Tank No. 3740 was Aerial <3 years since 
observed in the 1954, 1964, 1975, and 8/4/90 aerial photograph; photograph internal 
Repairs perfonned during 8/94 included removing a section of a sketch plate evidence inspection 
containing an obsolete nozzle; slotting a new section of floor plate to replace 
section mentioned above; welding a 3 '6"x3' 6" bearing plate under roof support 
column; repairing small areas of weld defects in the comer weld and several 
shell attachments; 
Flat bottom tank; approximately 3/32" deep pits were found on the interior 
south side of the shell near the bottom; approximately 3/32" deep pits were 
found on the bottom plate near the water draw; minor pits were found on the 
inside shell-to-bottom weld around the entire perimeter; the tank sits on grade; 
Last painted in I 978; observed some tank settlement on base chime below 
asphalt; base chime exhibits coating breakdown; severe checking and cracking 
with some rust bleed through; coating is weathered, dull, streaked; 
Sand blasted 9/86, scraped and painted 1978, water draw tank, staining on 
concrete and gravel; some staining on gravel between tanks TK-3739 and TK-
3749; standard water bottom release practices; potential releases to subsurface 
through tank bottom 
Subsurface impacted by surrounding tank fann events and product spillage on High: Indistinguishable 
ground surface within this tank farm Product - potential for 

releases continuing 
releases 

Constructed in 1968 of welded steel; concrete dike secondary containment; Medium: 
On concrete pad, water draw, spot blasted on 5/17/86; standard water bottom Standard 
release practices; potential releases to subsurface through tank bottom tank 

operations 

-- -· ·-·· ··--

• 
Active 43 year old lube No 

I oil tank 

Active Included in 
TF#3 

investigation 

---
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• 
Tank4245 
Drying Tank 
20,000 gallons 

Tank4258 
Drying Tank 
20,000 gallons 

Tank 4266. 
Lube Oil Flush 
20,000 gallons 

Tank4302 
Drying Tank 
20,000 gallons 

Tank4303 
Drying Tank 
20,000 gallons 

Tank4305 
190 Bright 
Stock 
10,000 gallons 
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Constructed in 1968 of welded steel; concrete dike secondary containment; Medium: 
insulated; Soil staining 
Water draw to concrete box, stained around outside of concrete box on gravel, 
staining on concrete, stain on gravel under valve; standard water bottom release 
practices; potential releases to subsurface through tank bottom 
Constructed in 1968 ofwelded steel; concrete dike secondary containment Medium: 
Insulated; observed severe corrosion (rust scale) at and under base chime area; Standard 
tank contains bare rusted pipe, valves, and outlets between tank and insulation tank 
jacket; operations 
Corrugated steel tank on concrete; potential releases to subsurface through tank 
bottom 
Constructed in 1968 of welded steel; concrete dike secondary containment Last Medium: 
painted 1986; slight edge rusting at base chime and minor pinpoint rusting on Standard 
the roof lip underside; tank 
Spot blasted 5/17/86, water draw on concrete pad; standard water bottom operations 
release practices; potential releases to subsurface through tank bottom 
Constructed in 1971 of welded steel; concrete dike secondary containment; Medium: 
insulated; Soil staining 
Corrugated steel tank on concrete pad, staining on gravel around concrete, 
water draw; standard water bottom release practices; potential releases to 
subsurface through tank bottom 
Constructed in 1971 of welded steel; concrete dike secondary containment; Medium: 
insulated; Standard 
Corrugated steel tank on concrete pad, staining on gravel around concrete, tank 
water draw; standard water bottom release practices; potential releases to operations 
subsurface through tank bottom 
Constructed in 1971 of welded steel; concrete dike secondary containment; Medium: 
insulated; Standard 
Base chime area is exposed and does contain severe corrosion below insulation tank 
jacket; bare steel pipe and valves attached to the tank; operations 
Corrugated steel tank on concrete pad; potential releases to subsurface through 
tank bottom 

• 
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• 
Tank.Fann·F 
Containment 
Area 

Tank4336 
Utility 
20,000 gallons 

Tank4337 
Utility 
20,000 gallons 

Tank4335 
Unax:AW 
32WR 
20,000 gallons 

Tank4436 
UnaxAW68 
20,000 gallons 

Tank4437 
Unax:AW68 
20,000 gallons 

Tank F·lO 
Utility 
6,384 gallons 
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A 1994 aerial photograph depicted a flow signature from the tank farm which Medium: Concrete pads 
extended to the northeast; subsurface impacted by surrounding tank fann events Aerial and concrete 
and product spillage on ground surface within this tank fann photograph containment 

evidence 
Welded steel tank located on concrete pad, constructed in 1973, concrete dike Medium: 
secondary containment; potential releases to subsurface through tank bottom Standard 

tank 
operations 

Welded steel tank located on concrete pad, constructed in 1973, concrete dike Medium: 
secondary containment; potential releases to subsurface through tank bottom Standard 

tank 
operations 

Welded steel tank located on concrete pad constructed in 1973, concrete dike Low 
secondary containment; potential releases to subsurface through tank bottom Medium: 

Standard 
tank 

operations 

Welded steel tank constructed in 1990, concrete dike secondary containment; Medium: 
On concrete pad, concrete dike secondary containment; potential releases to Standard 
subsurface through tank bottom tank 

operations 

Welded steel tank, 1990, concrete dike secondary containment; High: 
On 6/8/93, 0.5 gallon release of product to ground; Product 

releases 
On concrete pad, concrete dike secondary containment; potential releases to 
subsurface through tank bottom 
Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
insulated; Standard 
Corrugated steel on concrete footings; potential releases to subsurface through tank 
tank bottom operations 

• 
Active No 

! 

--- -------
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• 
Tank F-11 
Utility 
6,384 gallons 

Tank F-12 
Utility 
6,384 gallons 

Upper Lube 
Cell 

Tank 3741 
Rarnar 20/40 
20,000 gallons 

Tank 3742 
LS80f90 
20,000 gallons 
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Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
Corrugated steel on .concrete footings, insulated, staining below tank; potential Standard 
releases to subsurface through tank bottom tank 

operations 
Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
Corrugated steel on concrete footings, insulated, staining below tank; potential Standard 
releases to subsurface through tank bottom tank 

operations 
Concrete pump area had staining on concrete, no visible cracks; piping in vault Medium: Indistinguishable 
between tanks TK-4191 and TK-4281 and between tanks TK-4281 and TK- Soil staining - potential for 
4332 had staining and sheen on surface; historical aerial photographs indicated continuing 
three former storage tanks were located north ofthis unit; subsurface impacted releases 
by surrounding tank fann events and product spillage on ground surface within 
this tank farm 

Welded steel tank constructed in 1954, concrete dike secondary containment; High: 
Water draw tank, paint chips observed on gravel, product on gravel and on Product 
concrete pad; on 3/8/93, 2,900 gallons of Lube oil were possibly spilled from releases 
this Ramar 20/40 area due to an overflow; potential releases to subsurface 
through tank bottom 
Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
Insulated; Soil staining 
Corrugated steel tank on concrete pad, hardened product on gravel, staining on 
concrete, paint chips observed on gravel; potential releases to subsurface 
through tank bottom 

• 

Active One-half day I 

soil gas 
survey. 
Analyze 

samples for 
TPHas 
indicator 
parameter 

and for VOCs 
including 

MTBE near 
gasoline tanks 
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• 
Tank 3743 
Hydraulic 
Tractor Fluid 
20,000 gallons 

Tank 3744 
Golden Bear 
100 
20,000 gallons 

Tank 3745 
Acryloid 954 
20,000 gallons 

Tank 3746 
Paratorq 4509 
20,000 gallons 

Tank 3747 
Lubrizol 
7916A 
HiTec 436 
20,000 gallons 
Tank 3757 
HiTec 7330 
Lub 9800F 
20,000 gallons 
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Welded steel tank, constructed in I 954, concrete dike secondary containment; Medium: 
insulated; Soil staining 
Corrugated steel tank on concrete pad, hardened product on gravel, staining on 
concrete, paint chips observed on gravel; potential releases to subsurface 
through tank bottom 
Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
Last date painted unknown; base chime exhibits coating breakdown; lead Standard 
indication; tank 
Tank located on concrete pad, paint chips observed on gravel, hardened product operations 
on gravel and concrete pad, staining; potential releases to subsurface through 
tank bottom 
Welded steel tank constructed in 1954, concrete dike secondary containment; High: 
insulated; Product 
300 gallons of additive released due to tank overfill; releases 

Water draw, corrugated steel tank on concrete pad, staining on gravel; standard 
water bottom release practices; potential releases to subsurface through tank 
bottom 
Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
insulated; Soil staining 
Corrugated steel tank on concrete pad, water draw, staining on concrete pad and 
staining on gravel; standard water bottom release practices; potential releases to 
subsurface through tank bottom 
Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
insulated; Standard 
Corrugated steel tank on concrete pad, water draw tank, hardened product on tank 
gravel; standard water bottom release practices; potential releases to subsurface operations 
through tank bottom 
Welded steel tank constructed in I 954, concrete dike secondary containment; Medium: 
insulated; Standard 
Corrugated steel water draw tank on concrete pad; standard water bottom tank 
rel~ase PEactices; potential releases t~sll~surface through tank bo~_?m operations 

• 
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• 
Tank 3760 
Golden Bear 
100 
20,000 gallons 

Tank4191 
Lubrizol 
4954W 
20,000 gallons 

Tank4192 
TLA 555 
HiTec 5755 
20,000 gallons 

Tank4241 
UnaxAW32 
20,000 gallons 

Tank 4242 
UnaxAW 32 
20,000 gallons 

Tank4243 
PM220 
20,000 gallons 

Tank4332 
MPATF 
20,000 gallons 
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Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
insulated; Standard 
Cormgated steel water draw tank on concrete pad, paint chips observed on tank 
gravel, stain on gravel; standard water bottom release practices; potential operations 
releases to subsurface through tank bottom 
Welded steel tank constructed in 1964, concrete dike secondary containment; Medium: 
insulated; Standard 
Corrugated steel tank on concrete pad, water draw with staining on gravel tank 
below valve; standard water bottom release practices; potential releases to operations 
subsurface through tank bottom 
Welded steel tank constructed in 1964, concrete dike secondary containment; Medium: 
Insulated; Standard 
Corrugated steel tank on concrete pad, water draw, staining on pad and gravel, tank 
paint chips observed on gravel; standard water bottom release practices; operations 
potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1968, concrete dike secondary containment; Medium: 
Last painting unknown; topcoats exhibit checking, cracking, and peeling; Standard 

tank 
Paint chips observed on gravel, concrete pad, staining on gravel below valve; operations 
potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1968, concrete dike secondary containment; Medium: 
Last painting unknown; topcoats exhibit checking, cracking, and peeling; Soil staining 
tank on concrete pad, paint chips observed on gravel, staining on pad and 
gravel; potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1968, concrete dike secondary containment; Medium: 
insulated; Standard 
Staining on concrete pad and gravel, paint chips observed; potential releases to tank 
subsurface through tank bottom operations 
Welded steel tank constructed in 1973, concrete dike secondary containment; Medium: 
Last painted unknown; shell coating weathered, dull, and streaked; Standard 

tank 
Paint chips observed on gravel, tank on concrete pad; potential releases to operations 
subsurface through tank bottom 

• 
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• 
Tank4333 
Hydraulic A W 
46 
20,000 gallons 

Tank4334 
Hydraulic A W 
32/68 
20,000 gallons 

Lower Lube 
Cell 

Tank4300 
RAMAR20/40 
30,000 gallons 

Tank 4331 
OLOA2990 
30,000 gallons 
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Welded steel tank constructed in 1973, concrete dike secondary containment; Medium: 
Last painted unknown; some peeling topcoat visible; Standard 

tank 
Tank on concrete pad, stained pad and gravel, paint chips; potential releases to operations 
subsurface through tank bottom 
Welded steel tank constructed in 1973, concrete dike secondary containment; Medium: 
Last painted unknown; finish coat weathered, dull and streaked with scattered Standard 
impact damage; tank 
Tank on concrete pad, stained pad and gravel~ potential releases to subsurface operations 
through tank bottom 
Pump and piping area stained concrete, some small cracks; subsurface impacted Medium: Indistinguishable 
by surrounding tank farm events and product spillage on ground surface within Soil staining - potential for 
this tank farm continuing 

releases 

Welded steel tank constructed in 1969, concrete dike secondary containment; High: Soil 
insulated; staining and 
Corrugated steel tank on concrete pad, paint chips observed on gravel, staining product 
on gravel and concrete pad; on 3/8/93,2,900 gallons of Lube oil were possibly releases 
spilled from this Ramar 20/40 area due to an overflow; potential releases to 
subsurface through tank bottom 
Insulated; welded steel tank constructed in 1973, concrete dike secondary Medium: 
containment; Standard 
Corrugated steel tank on concrete pad, paint chips observed on gravel, stained tank 
pad and gravel; pot~ntial releases to subsurface through tank bottom operations 

• 

One-half day 
soil gas 
survey. 
Analyze 

samples for 
TPHas 

indicator 
parameter 

and forVOCs 
including 

MTBE near 
gasoline tanks 

---··--
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• 
Tank 4388 
Utility 
15,000 gallons 

Tank 4389 
Uniguide 46 
15,000 gallons 

Tank4390 
Bare Chain 
15,000 gallons 

Tank 4391 
Utility 
15,000 gallons 

Tank 4392 
Utility 
15,000 gallons 

Tank4393 
Utility 
15,000 gallons 
Tank 4394 
HP20W/40 
15,000 gallons 
Tank 4395 
Utility 
_15,000 gallons 
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Welded steel tank constructed in 1985; concrete dike secondary containment; High: 
Insulated; on 5/30/85, 370 gallons of ATF were released from TK-4388 due to a product 
tank overflow releases 
Corrugated steel tank on concrete pad, staining on concrete; potential releases to 
subsurface through tank bottom 
Welded steel tank constructed in I 985; concrete dike secondary containment; Medium: 
insulated; Standard 
Corrugated steel tank on concrete pad, staining on concrete; potential releases to tank 
subsurface through tank bottom operations 
Welded steel tank constructed in 1985; concrete dike secondary containment; Medium: 
insulated; Standard 
Corrugated steel tank on concrete pad; potential releases to subsurface through tank 
tank bottom operations 
Welded steel tank constructed in 1985; concrete dike secondary containment; Medium; 
insulated; Soil staining 
Corrugated steel tank on concrete pad, staining on pad; potential releases to 
subsurface through tank bottom 
Welded steel tank constructed in 1985; concrete dike secondary containment; High: Soil 
Release of268 gallons of super ATF due to tank overfill; staining and 

product 
200 gallons ofparatac released from camlock fitting onto ground; oil recovered releases 
and put into slop tanks; 
On concrete pad, staining on pad; potential releases to subsurface through tank 
bottom 
Welded steel tank constructed in 1985; concrete dike secondary containment; Medium: 
On concrete pad, staining on pad; potential releases to subsurface through tank Soil staining 
bottom 
Welded steel tank constructed in 1985; concrete dike secondary containment; Medium: 
On concrete pad, staining on pad; potential releases to subsurface through tank Soil staining 
bottom I 
Welded steel tank constructed in 1985; concrete dike secondary containment; Medium: 
On concrete pad, staining on pad; potential releases to subsurface through tank Soil staining 
bottom 

• 
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• 
Tank4397 
LS85/140 
15,000 gallons 

Tank4398 
Utility 
15,000 gallons 

Tank4399 
Utility 
15,000 gallons 

Tank 4400 
Guardol40 
15,000 gallons 

Tank 4401 
Utility 
15,000 gallons 

Tank4402 
ATF Type F 
15,000 gallons 
Tank 4403 
Super IOW-40 
15,000 gallons 
Tank4404 
Utility 
15,000 gallons 
Tank4405 
Lubrizol 
5191A 
_l~.QOO gallons 
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Welded steel tank, constructed in 1985; concrete dike secondary containment; Medium: 
insulated; Soil staining 
On concrete pad, staining on pad; potential releases to subsurface through tank 
bottom 
Welded steel tank, constructed in 1985; concrete dike secondary containment; Medium: 
insulated; Soil staining 
On concrete pad, staining on pad; potential releases to subsurface through tank 
bottom 
Welded steel tank, constructed in 1985; concrete dike secondary containment; Medium: 
insulated; Standard 
On concrete pad; potential releases to subsurface through tank bottom tank I 

I 

operations I 

Welded steel tank, constructed in 1985; concrete dike secondary containment; Medium: 
insulated; Soil staining 
On concrete pad, staining on pad; potential releases to subsurface through tank 
bottom 
Welded steel tank constructed in 1985; concrete dike secondary containment; Medium: 
Last painted unknown; top course eastside contains approx. three square feet of Standard 
coating breakdown with rusting of the substrate; tank 
On concrete pad; potential releases to subsurface through tank bottom operations 
Welded steel tank constructed in 1985, concrete dike secondary containment; Medium: 
On concrete pad, staining on pad and valves to pipeline; potential releases to Soil staining 
subsurface through tank bottom 
Welded steel tank, constructed in 1985; concrete dike secondary containment; Medium: 
On concrete pad, staining on pad; potential releases to subsurface through tank Soil staining 
bottom 
Welded steel tank, constructed in 1985; concrete dike secondary containment; Medium: 
On concrete pad, staining on pad; potential releases to subsurface through tank Soil staining 
bottom 
Welded steel tank, constructed in 1987; concrete dike secondary containment; Medium: 
insulated; Soil staining 
Corrugated steel tank on concrete pad, staining on pad and valves; potential 
releases to subsurface through tank bottom 

• 
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• 
Tank 4406 
HiTec 7729 
15,000 gaiions 

Tank4407 
Anglamol 
6084A 
15,000 gallons 
Tank4408 
ECA4537 
15,000 gallons 
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[Continued] 

Welded steel tank constructed in 1987, concrete dike secondary containment; Medium: 
insulated; Soil staining 
CotnJ.gated steel tank on concrete pad, staining on pad and valves; potential 
releases to subsurface through tank bottom 
Welded steel tank constructed in 1987, concrete dike secondary containment; Medium: 
insulated; Soil staining 
Corrugated steel tank on concrete pad, staining on pad and valves; potential 
releases to subsurface through tank bottom 
Welded steel tank constructed in 1987, concrete dike secondary containment; Medium: 
insulated; Soil staining 
Corrugated steel tank on concrete pad, staining on pad and valves; potential 

__ releases to sub_surface through tank bottom 
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• 
Lube 
Manufacturing 
and Packaging 
Warehouse 

Fonner Drum 
Platform/Canni 
ng Plant 

Former Lube 
·Oil Barrel 
Fillers 
Former Garage 
Fmr 
Pumphouse 1 
Fmr 
Pumphouse 2 

Former Boiler 
House 

Former Cooper 
Shop 
Fmr. 
Blacksmith 
Tank4338 
HiTec2S39 
15,000 gallons 

Tank4339 
Lubrizol4702 
1 ,000 gallons 

_____ , __ 
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Grates in concrete floor collect spills which are pumped to the 5,000 gallon High: Distinguishable -
underground flush tank outside the warehouse; the 5 gallon and I gallon bucket Product concrete floor 
filler are underlain by a concrete vault which goes to the sump; old floor drains releases 
exist but it is unknown where they go to; potential releases to subsurface 
A former warehouse/drum platform/canning plant was located in the 
south/southwest part of the contemporary warehouse; the warehouse (including 
an inside drum platfonn and canning plant) was evident in a circa 1910 
photograph; the warehouse was razed by 1974; 
The 1931 and 1940 tenninal drawings depicted lube oil barrel fillers at the 
south side of the fanner warehouse; 
A former garage and pump houses were noted in a circa 1910 photograph; 
seven storage tanks were observed wesVnorthwest from the structure in 191 0; 
the structures were replaced between 1973 and 197 4 by the contemporary 
warehouse; 
The fonner Boiler House was observed in the circa 1910 photograph; it was 
removed by 1941; three tanks were erected to the west by 19 55, they were 
removed by 1974; 
The former Cooper shop was situated south/southeast from the barrel fillers, the 
warehouse extended southeastward over it between 1952 and 1955; 
Former Blacksmith Shop was located north of former Boiler House; 
On 817/93, 40 gallon release of Guardal 15/40 to ground; recovered by portable 
suction trailer; 
On 2112/96, lube oil additive supply hose burst spraying lubrizol5704 in the 
lube oil blending area; approximately 3 gallons spilled onto the blending loops 
and the sump area under the equipment 
Welded steel tank constructed in 1985; concrete dike secondary containment; Medium: 
Located in warehouse; potential releases to warehouse floor through tank Standard 
bottom tank 

operations 
Welded steel tank constructed in 1974; concrete dike secondary containment; Medium: 
Located in warehouse; potential releases to warehouse floor through tank Standard 
bottom tank 

operations 
... -·- ------- ·-----

• 
Active No 

--- -
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• 
Tank 4340 
Lubrizol 9692 
1,000 gallons 

Tank4341 
Acryloid 
154/70 
1,000 gallons 
Tank4342 
Acryloid 
154/70 
1,000 gallons 
Tank4343 
Amoco 158 
1,000 gallons 

Tank4344 
Priolene 6910 
1,000 gallons 

Tank 4345 
Oloa 1232A 
1,000 gallons 

Tank4346 
Lubrizol 
9990A 
1,000 gallons 
Tank 4347 
Acrytoid 
HF833 
I ,000 gallons 
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Welded steel tank constructed in 1974; concrete dike secondary containment; Medium: 
Located in warehouse; potential releases to warehouse floor through tank Standard 
bottom tank 

operations 
Welded steel tank constructed in 1974; concrete dike secondary containment; Medium: 
Located in warehouse; potential releases to warehouse floor through tank Standard 
bottom tank 

operations 
Welded steel tank constructed in 1974; concrete dike secondary containment; Medium: 
Located in warehouse; potential releases to warehouse floor through tank Standard 
bottom tank 

operations 
Welded steel tank constructed in 1974; concrete dike secondary containment; Medium: 
Located in warehouse; potential releases to warehouse floor through tank Standard 
bottom tank 

operations 
Welded steel tank constructed in 1974; concrete dike secondary containment; Medium: 
Located in warehouse; potential releases to warehouse floor through tank Standard 
bottom tank 

operations 
Insulated; welded steel tank constructed in 1974; concrete dike secondary Medium: 
containment; located in warehouse; potential releases to warehouse floor Standard 
through tank bottom tank 

operations 
Insulated; welded steel tank constructed in 1974; concrete dike secondary Medium: 
containment; located in warehouse; potential releases to warehouse floor Standard I 

through tank bottom tank 
operations 

Insulated; welded steel tank constructed in 1974; concrete dike se<condary Medium: 
containment; located in warehouse; potential releases to warehouse floor Standard 
through tank bottom tank 

operations 

• 
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• 
TankF-8 
Slurry 
1,050 gallons 

Tank F-9 
Mobilad G305 
2, 772 gallons 

Former 
foamite tanks 

Former 
Underground 
Storage Tank 
1669 

Underground 
Storage Tank 

Underground 
Storage Tank 
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Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
potential releases to warehouse floor through tank bottom Standard 

tank 
operations 

Welded steel tank constructed in 1954, concrete dike secondary containment; Medium: 
potential releases to warehouse floor through tank bottom Standard 

tank 
operations 

Two former foarnite tanks were located southeast from the former garage Medium: Distinguishable 
Standard 

tank 
operations 

Located South of the Upper Lube Cell; removed in 1985; no record of clean High: Distinguishable 
closure; product 
Tank overfill resulted in release of 310 gallons of RR-40 on 9/10/81; releases 

Potential releases to subsurface from spills and/or integrity failure 
Located -40' east ofF-tank farm next to UST-3; 1,000 gallon capacity; Medium: Indistinguishable 
contains gasoline; Aerial • potential for 
A flow signature extended to the north in the 1984, 1990, and 1991 aerial photograph continuing 
photographs; evidence releases 
Potential releases to subsurface from spills and/or integrity failure 

Located -40' east ofF-tank farm next to UST-2; 10,000 gallon capacity; Medium: lndistinguishab le 
contains diesel; Aerial - potential for 
A flow signature extended to the north in the 1984, 1990, and 1991 aerial photograph continuing 
photographs; evidence releases 
Potential releases to subsurface from spills and/or integrity failure 

·- -

• 

Former No 

Former No 

Active Gasoline UST Soil gas 
sample, 

analyze for 
TPH plus 

VOCs 
including 

MTBE 
Active Diesel UST Soil gas 

sample 
analyze for 

TPHas 
indicator 
parameter 

----·---
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• 
Underground 
Storage Tank 

Underground 
Storage Tank 

Underground 
Storage Tank 

Underground 
Storage Tank 
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Located under Lab; 5,000 gallon capacity; contains dirty oil; installed in 1984, High: Indistinguishable 
constructed of steel; Product - potential for 

releases continuing 
UST overfill of 127 gallons of RRA-40 on 6/22/82; releases 

On 6/8/93, there was a 350 gallon release of diesel onto concrete slab and into 
drain to the process separator; 
Total of 50 gallons of90 neutral released onto a blacktop and cement area due 
to overfill; spill was contained and cleaned up with absorbent material; 
Overfill oftank released 12 gallons of oil; spill contained on concrete pad and 
cleaned up with absorbent pads; 
Potential releases to subsurface from spills and/or integrity failure 
Located under lab; 5,000 gallon capacity; contains clean oil a/or dirty oil; Medium: Indistinguishable 
installed in 1984, constructed of steel; Standard -potential for 
Potential releases to subsurface from spills and/or integrity failure tank continuing 

operations releases 

Located near southeast corner of TF#l; 550 gallon capacity; contains retain; Medium: r ndistinguishable 
installed in 1983, constructed of steel; Standard - potential for 
Potential releases to subsurface from spills and/or integrity failure tank continuing 

operations releases 

Located near southeast comer of TF# 1; 550 gallon capacity; contains retain; Medium: Indistinguish ab I e 
installed in 1983, constructed of steel; Standard - potential for 
Potential releases to subsurface from spills and/or integrity failure tank continuing 

operations releases 

---

• 
Active dirty oil UST No 

Active Clean oil and/or Soil gas 
dirty oil UST sample 

analyze for 
TPHas 

indicator 
parameter 

Active retain UST Soil gas 
sample 

analyze for 
TPHas 

indicator 
parameter 

Active retain UST Soil gas 
sample 

analyze for 
TPHas 

indicator 
parameter 
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ENVIRONMENTAL aLINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Located north of the truck loading rack; 550 gallon capacity; contains diesel Medium: Indistinguishable 
additive; installed in 1983, constructed of steel; Standard - potential for 
Potential releases to subsurface from spills and/or integrity failure tank continuing 

operations releases 

Located under the garage; 650 gallon capacity; contains slop oil; installed in Medium: Indistinguishable 
1983 or 1986, constructed of steel; Standard - potential for 
Potential releases to subsurface froni spills and/or integrity failure tank continuing 

operations releases 

Located behind maintenance in the garage; 675 gallon slop oil tank; Removed Medium: Distinguishable 
approximately 1990; installed in 1983; constructed of steel, contains used oil; Standard 
Potential releases to subsurface from spills and/or integrity failure tank 

operations 
Located north of the boiler house; 10,000 gallon capacity; abandoned in place; Medium: Distinguishable 
installed in 1972 constructed of steel; diesel; Standard 
Potential releases to subsurface from spills and/or integrity failure tank 

operations 
Concrete pump pad next to tank 2784 has staining on concrete and drains; Medium: Distinguishable -
piping network next to tank 2784 has staining on concrete; pump pad near 2783 Staining concrete pad and 
saturated with product and gravel around it was saturated; potential and berms 
unreported releases of hazardous constituents to ground surface and/or 
subsurface 
Concrete pump pad between TK-3412 and TK-3413 was stained; potential and Medium: Distinguishable-
unreported releases of hazardous constituents to ground surface and/or Staining concrete pad and 
subsurface berms 
Pump pad between TK-2669 and TK-36; staining on concrete, on pumps, no Medium: Distinguishable -
cracks; Black oil blender area on concrete pad has staining and drips; potential Staining concrete pad and 
and unreported releases of hazardous constituents to ground surface and/or berms 
subsurface 

··- -'------
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[Continued] 

Minor staining on pump pad between Tanks 2579 and 14 71; potential and Medium: Distinguishable -
unreported releases of hazardous constituents to ground surface and/or Staining concrete pad and 
subsurface berms 
Concrete pump pad between TK.-2982 and TK-2983 has staining on valves and Medium: Distinguishable -
pumps and concrete pad; potential and unreported releases of hazardous Staining concrete pad and 
constituents to ground surface and/or subsurface berms 
Concrete pump pad next to Tank 3579 has visible product, no cracks; potential Medium: Distinguishable-
and unreported releases of hazardous constituents to ground surface and/or Staining concrete pad and 
subsurface berms 
Staining on concrete; no visible cracks; staining on piping; potential releases to Medium: Distinguishable -
subsurface and/or ground surface; potential and unreported releases of Staining concrete pad and 
hazardous constituents to ground surface and/or subsurface berms 
Staining on concrete; no visible cracks; staining on piping; potential releases to Medium: Distinguishable -
subsurface and/or ground surface; potential and unreported releases of Staining concrete pad and 
hazardous constituents to ground surface and/or subsurface berms 
The separator was constructed by 1969; an excavation contiguous to the Medium: Indistinguishable 
separator was noted in t 974 (possible extension of the separator); discoloration, Aerial - potential for 
possible liquid was evident north/northeast from the stormwater separator in photograph continuing 
1980 aerial photographs; evidence releases 
Located in the industrial fuel oils tank farm just south of the former asphalt 
process area; potential releases to subsurface from overflows and/or integrity Distinguishable -
failure sheen on water 
Located in the diesel and black oil tank farm; potential releases to subsurface Low: No Indistinguishable 
from overflows and/or integrity failure evidence -potential for 

continuing 
releases 

Distinguishabte-
sheen on water 

• 
_,_ • t ... · 

~~ . . .,. 

Pumps No 

Pumps No 

Pumps No 

Pumps No 

Active No 

Active Oil Water Soil gas 
Separator sample 

analyze for 
TPHas 
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parameter 

Active Oil Water Included in 
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[Continued] 

The fmal box sump was frrst evident in 1975 photographs; the Process Water Low: No indistinguishable 
Separator No. 003 was installed at the same time; evidence - potential for 
5,000 gallons of gasoline spilled into the API separator and was removed with a continuing 
vacuum truck; releases 
Located in the diesel and black oil tank farm; potential releases to subsurface 
from overflows and/or integrity failure; full of product/water mix; TPH probe in Distinguishable-
separator sheen on water 
Located in the gasoline tank farm; potential releases to subsurface from Low: No Indistinguishable 
overflows and/or integrity failure evidence - potential for 

continuing 
releases 

Distinguishable -
sheen on water 

Light-toned point discharges to the river were noted in 1940, 1952, 1964, 1966, Medium: Distinguishable -
1967, 1969, and 1971; the reflectance ofthe discharges was a result of a high Aerial sheen on water 
suspended solids load and/or from the rolling of sediments in the river; the. photograph 
1966 discharge was particularly milky in appearance and may have been the evidence 
result of a foreign substance; In 1972, a box or pipe was added at the discharge 
point; from 1974 onward, various floating booms surrounded the discharge 
point and much of the river bank north from the Unocal wharf; the new sewer 
discharge outfall was added circa 1976; thereafter, it was not clear whether or 
not the old outfall continued to be used; however, between 1986 and 1990, the 
bank was regraded in the vicinity of the old outfall; petroleum seeps may have 
continued in the vicinity, because floating booms were maintained along the 
entire bank through the 1996 photograph date; booms extended along the entire 
Unocal waterfront in the 1977 aerial photograph; 
Approximately 20-30 gallons of black oil observed on river outfall; booms 
contained it 
Drum storage area located next to tank 4369, drums stacked on concrete pad Low: No Distinguishable -
and within a fenced area; potential releases of hazardous constituents due to evidence concrete pad and 
~torage a/or handling berms 

• 
Active Oi1 Water Included in 1 

Separator TF#l 
investigation 

Active Oil Water Included in 
Separator TF #3 

investigation 

River outfall No 

I 

• 
Drum storage No 
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• 
! . ru,®0Tjj _ . ~~ 
L~~ll ____ l __ --------------·-·--·-·----- L.~JL ____ . _j__;_j ·. 

Truck Loading Rebuilt in 1979~ 1980; loads gas, diesel and ethanol; no cracks in concrete, Medium: Distinguishable - Loading rack No 
Rack (includes minor staining; potential releases of hazardous constituents to ground surface Aerial concrete and 
FmrTanks Two aboveground rectangular Tank Nos. t 902 and 1989, were depicted on a photograph asphalt paving 
589,590, 1940 terminal drawing; the tanks were noted as containing stove oil on a 1950 evidence with concrete 
1471, 1472, Sanborn Map; The contemporary truck loading rack was constructed pre-1951; and product berms 
1902,and a new canopy and asphalt paving were noted in 1980; Discoloration west from releases 
1989) the rack was observed (1963, 1964, and 1966); a residual stain was noted in 

1969; on 4/15/88, 1,300 gallons of diesel leaked from the loading rack and was 
fully contained; 
The former truck loading rack No. 2 was evident in the 1951 photographs and 
was removed by 1980; Stains and possible flow extended west from the rack 

Fmr. Truck (1956, 1963, 1964, 1966, and 1972); An open pit and a pile of dirt were located 
Load Rack No. north from the rack (1974); 
2 On 3/25/85, 246 gallons of leaded gasoline spilled and was contained in an 

underground spill containment tank; 
On 12/15/95,200 gallon gasoline spill due to a mechanical malfunction was 
contained in emergency overflow tank; 
During unloading, 10 gallons of 100 neutral oil was released onto the concrete 
pad beneath the tank car where it was cleaned up; 
During loading, 3.5 gallons of7EP gear lube was released; it was recovered 
and wiped up with absorbent pads; 
83 gallon spill of unleaded gasoline due to overfilling of truck; 
72 gallons of unleaded spilled during loading due to truck overfill; 
10 gallons of gearlube spilled onto the asphalt pavement; contained with 
absorbent pads; 
10 gallon spill onto concrete pad; 
40 gallons of diesel spilled & captured in drain to the separator; 
100 gallons of diesel entered the diesel knock-down tank and an additional 100 
gallons was washed down the rack drain; no product escaped the racks concrete 
catchment system 

.....__. 10 gallons of guardol 15/40 to released to separator drain during loading; 

I 

3-2798\portland.doc 
August IS, 1997 47 



0 
0 
""C 
0 
0 
~ 

~ 
~ 

0 
0') 

• 
Truck Loading 
Rack 
Fmr. Road Oil 
Load Rack 
Fmr. Truck 
Load Rack No. 
1 
(Area also 
includes seven 
former tanks) 
Truck 
Unloading 
Rack 

Black Oil 
Truck Loading 
Rack 

Former 
Asphalt 
Loading Rack 

3-2798\portland.doc 
August 15, 1997 

ENVIRONMENTAL &LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued} 

Truck Loading Rack from the Lube Warehouse; potential releases of hazardous Medium: Distinguishable -
constituents to ground surface Aerial concrete and 
Former road oil load rack was sketched on a 1940 terminal drawing, it had been photograph asphalt paving 
removed by 1952; evidence with concrete 
Former truck loading rack No. 1 was located north/northwest from the former berms 
warehouse, a discoloration from a possible release was observed east from the 
rack (1939), the rack was dismantled by 1951; 
Historical aerial photographs indicate seven former aboveground storage tanks 
were present in this area 

Discoloration and flow signatures in the vicinity of the unloading area were Medium: Distinguishable -
observed in 1964, 1966, 1971, and 1972; stains were evident in 1980 and 1990; Aerial concrete and 
Truck Unloading Rack; potential releases of hazardous constituents to ground photograph asphalt paving 
surface evidence with concrete 

berms 
Truck Loading Rack for black oil; this loading rack was observed in 1990; Low: No Distinguishable -
potential releases of hazardous constituents to ground surface; a layer (several evidence concrete and 
inches thick) of hydrocarbon residues was located in a concrete-lined pit at the asphalt paving 
Black Oil Truck Loading Rack; canopy-covered rack was first noted in 1974; with asphalt 
Historical aerial photograph indicated that the former asphalt loading rack was berms 
in this location 

---- - L___ ___ 

• 
Loading rack No 

Unloading rack No 

Black oil loading rack No 
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[Continued) 

The lube oil loading rack or predecessor was evident in the 1955 aerial Medium: Distinguishable -
photographs; A 1969 Sanborn Map depicted a filling stem at this location; Aerial concrete and 
discoloration was observed southwest and northeast from the rack in the 1969 photograph asphalt paving 
photographs; a liquid flow was noted northeast from the rack (1972); stains on evidence with concrete 
the pavement were observed in the vicinity of the rack (1974 and 1980); and staining berms 
A second rack was depicted north/northeast from the rack in the 1957 drawing, 
it was confirmed in a 1977 aerial photograph; Localized stains were observed 
in the vicinity ofthe rack (1990); 
Staining on concrete by lube slop tank and diesel slop tank; piping and pump 
near asphalt slab drain valve is stained on concrete, approx. 22 drums of diesel 
slop are stored in a staging area; no cracks, some staining at lube loading rack; 
potential releases of hazardous constituents to ground surface 
Some cracks, staining, approximately 50 drums stored; potential releases of Medium: Distinguishable -
hazardous constituents to ground surface; An overhead pipeway was noted Aerial concrete pad 
terminating in the vicinity of the future loading rack in 1955; discolored soil photograph with concrete 
was noted northwest from the pipeway terminus in 1963; the overhead pipeway evidence berms 
was removed, and a canopy-covered rack was observed in 1969; extensive 
liquid flows to the west/northwest were observed in 1970, 1971, and 1972; a 
flow appeared to extend north, downslope into the containment area for Tank 
Nos. 2783 and 2561; it terminated in the vicinity of the future final box sump; 
discoloration and staining were observed north/northwest from the rack in 
1974; an active flow to the west/northwest from the north side of the rack was 
evident in 1975 and 1976; liquid flow north/northwest from the rack was 
evident in 1980 and 8/6/86; the canopy was removed by 1990; Historical aerial 
photographs indicate that the former emulsified asphalt loading rack was in this 
location and adjacent t_o_ the asphalt loading rack; 

• 
Lube loading rack No 

Lube unloading rack No 

--
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A 27-inch wood stave storm sewer had been impacted by hydrocarbons via High: Free Indistinguishable 
groundwater filtration since at least the early 1970s; the storm sewer was found product -potential for 
to have cracks and deteriorated joints which allowed hydrocarbon and continuing 
groundwater infiltration; the leaks to the storm sewer created hydrocarbon releases 
discharges at the outfall at the Willamette River; 
Hydrocarbon leakage first reported in 1974; the old Doane Ave. storm drain 
continued to be a location of hydrocarbon seepage from 197 4 -1982 and again 
in 1988; 
Oil spill of unknown quantity infiltrated into Doane Street storm sewer from 
private sewer line closest to manhole near loading rack; sewer line leak was 
repaired on 2/10/75; 
On Aug. 19, 1996, Doane Ave storm sewer was inspected at manhole 2, in the 
tank farm; it was brick lined and contained water and a layer of mud coating the 
base with some hydrocarbons present in the mud material; sheen on the water 
released from behind the gate valve indicate that some product is present in this 
section of line; 
Between 1974 and 1978, more than 9,000 gallons of petroleum product were 
recovered from Old Doane Ave. Storm sewer 
A seep was observed in 1984 at the riverbank beneath the invert of the new 60- High: Free Indistinguishable 
inch storm drain; the backfill provided a pathway for the product migration; in product - potential for 
1987, a clay barrier and 12-inch product recovery well (RES-New) were continuing 
installed within the trench backfill to mitigate new product seeps; a bentonite releases 
barrier wall (13' wide x 4' thick x 8' high) was constructed by removing fill 
from the trench, the barrier wads keyed into the native silt 5' below the pipe 
bottom; 
In 1988, 3,210 gallons of product were recovered from the clay barrier and 
water depression!product recovery well; 
In 1992, 6.4 gallons were recovered, corresponding to a decrease in recoverable 
hydrocarbons present; 
Sample collected from the surface of the Willamette River at the outfall location 
on 10/20/94 contained No.2 diesel-type hydrocarbons; potential and unreported 
releases of hazardous _c_onstituents a/or integrity failure 

... - --

• 
Old Doane A venue No 

storm sewer 

I 

New Doane Avenue No 
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Built approximately 1972, dismantled in 1984; probable releases of hazardous Low: No Distinguishable 
constituents from past operations; evidence 
Construction of the Asphalt plant began c. 1968; it was completed by 1969 
(based on available aerial photographs); it was partially dismantled by 1990; 
asphalt pipes and a heating apparatus were observed during the 1121197 site 
inspection 
Between 1974 and 1978, 9,000 gallons of petroleum product were recovered High: Free Indistinguishable 
from this area product 

Light sheens were visible along the shore of the Unocal and Chevron docks in High: Soil Indistinguishable 
1982; Gasoline spill of 1 gallon; oil spill of I pint; diesel spill of Y:t gallon; impact and 

free product 
Hydrocarbon discharge to the river immediately downstream from the Unocal 
Dock was reported in Jan. 1982; booms installed; Old Holbrook Slough 
Interceptor Trench installed in 1988 along the beachline between Unocal's and 
Chevrons loading docks; 
2,000 gallons of diesel spilled at the dock on 7/19/82, boom deployed; 
unknown quantity of oil spilled into Willamette river, containment tanks 
flooded- oil spilled over on 1217/84; booms deployed; 

BTEX concentrations in wells in the riverfront dock area from 1995/1996: B-4 
(FPLH), B-17 (B ""830 ppb, T = 36 ppb, E = 16 ppb, X"" 43 ppb), B-18 (X"" 
0.6 ppb), B-22 (FPLH), B-35 (FPLH), B-36 (B ""480 ppb, T"" 8.9 ppb, E = 8.2 
ppb, X= 9.6 ppb), B-37 (FPLH); 
On 2119/94, spill of approx. 1 pint of oil into bay, contained with absorbent 
pads, and containment boom; 
Spill of2 gallons of cutter stock into bay; absorbent pads and booms deployed; 
On 9/4/93, approx. 80 gallons of unleaded spilled into the bay from an 
undetennined source; Unocal not responsible, spill origin undetennined; 
Product backed up in the seepage containment project and 5 gallons seeped into 
the Willamette River; 
Sheen observed under Unocal dock; 

• 
Former asphalt plant No 

Boom storage area No 

UNOCALdock No, ongoing 
remediation 
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2 gallons of diesel sprayed out onto the pier; diesel was contained on dock 
catchment system; 
Approx. 0.5 gallon release of diesel No. 2 into the river; 
7 gallon release of diesel No.2; 5 gallons to the river, absorbent pads were 
deployed; 
Drains go to tank underneath the dock which are pumped into the storm water 
system to separator 003; the underdock storage tank is a 2050 gallon tank; 
Yellow floating booms were present in the water on either side ofthe Unocal 
wharf; 
A circa 1925 oblique photo indicated that a wharf was not associated with the 
terminal; the oil and grease warehouse was identified on the 1931 terminal 
drawing; the wharf and warehouse were confirmed in the circa 1936 photos; a 
former laydown yard was also identified on historical aerial photographs 
On Oct. 18, I 996, a total of 60 gallons of ethanol were released into the process Medium: Indistinguishable 
water system when an air eliminator at pump G-159 failed; no indications that ethanol 
the release reached OWS 003 or that any of the ethanol/water mixture was release 
discharged to the POTW; 
Two boilers, fired by natural gas Low: No Distinguishable -

evidence concrete floor 
Discontinued maintaining fleet oftrucks in 1994, store lube in this garage for Low: No Distinguishable-
maintenance purposes; three drains tie into catch basin; to underground slop evidence concrete floor 
tank; some cracks in pavement floor; one other drain in floor which is now 
blocked off; potential releases of hazardous constituents through drains 
The garage building and fonner shops (maintenance/machine and repair) were 
evident in the 1936 photographs; the building was expanded to the northwest 
between 1941 and 1947; it was modified (downsized) to its present-day 
configuration between 1984 and 1986; 

• 

Active process water No 
system 

Active boiler house No 

Active maintenance No 
garage and slop oil 

UST 

----
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Failed gasket leaked 5 gallons of ethanol onto the ground; approximately 25 High: Indistinguishable 
gallons of soil were impacted; Product 
On 10/27/94, unleaded gasoline release from a valve on a product pipeline of releases 
8700 gallons; the product was contained in the containment system and 
recovered from the oil/water separator; on 6/11/85, 3,000 gallons of fuel oil 
were released from a pipeline beneath Front A venue due to a leak at a broken 
flange gasket, a 10-inch pipeline from TK-3579; on 7/19/82, a product line 
cracked during annual pressure testing releasing 800 gallons; potential and 
unreported releases of hazardous constituents a/or integrity failure 
Former railroad loading/unloading rack was located west from and adjacent to Medium: Distinguishable 
the former warehouse; three spur tracks from the Burlington Northern Railroad Aerial 
entered the Terminal from the northwest; the tracks originally terminated photograph 
northwest from the Lower Lube Cell; surface discoloration was observed along evidence 
the tracks on various photographs; they were removed when the new 
warehouse was constructed between 1973 and 1974; 
Drips from rail car valves observed on ties and gravel; potential creosote Medium: Indistinguishable 
contamination from preserved ties a/or releases of hazardous constituents from Product 
railcar transportation, maintenance or cleaning; the gravel was hydrocarbon- releases 
stained in and around the Railroad Loading/Unloading Racks; 
On 2/17/89, IO gallons of Super RR-E 40 leaked in the loading area and was 
contained in the catchment system; 
On 9/30/91, 200 gallons of TLA5 55 released onto concrete catchment basin and 
cleaned up; 
On 3/8/93, 2,955 gallons ofUnocal Ramar 20W-40 release; 
On I/24/94 approximately 527 gallons ofRamar blend were released onto the 
concrete slab and into the catch basin system where it was contained, recovered, 
and put into the slops tank; 
A shed-like structure and spur track were observed from 1948 to circa 1972; 
soil around the shed was discolored; 

• 
Active No 

Former RR No 
loading/unloading rack 

Active RR loading rack Five hand 
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This largely unpaved area, located south/southeast from the boiler house, Medium: Distinguishable-
bordered by the railroad tracks (west), storage tanks (east/northeast) and the Aerial no subsurface 
property line (south/southeast) appeared to have several functions: scrap yard, photograph structures, 
drum storage and possible cleaning, truck/trailer parking, and vehicle fueling; A evidence aboveground 
mound ofblackmaterial was observed in the general location ofTank No. 4253 releases are 
(pre-development) in the 1955 aerial photographs; A trailer-type structure was distinguishable 
noted in 1956; From circa 1936 to circa 1940, drum storage was limited to an 
area between and including parts of future Upper Lube cell and the future boiler 
house; 
Drum storage and possible cleaning were observed in the photographs circa 
1951 to 1974 (generally southeast from the contemporary railroad racks); 
discolored soil and wet flows were evident in 1946, 1954, 1964, 1966, 1969, 
1970; 
A possible disposal pit was observed in the southeast end of the drum storage 
area in 1972 and 1973, which also was a stockpile area for soil; 
discolored/wetted soil was evident throughout the southern end of the yard 
(1961, 1963, 1967 and 1970); fill material was evident in the southeast comer 
of the yard in 1971; hydrocarbon stains to soil were observed in and around 
stacked drums at the southeast end of the yard in 1972 
The ethanol pit was constructed by 1994; Low: No Ind istingu ishab le 
Potential release of hazardous constituents to ground and/or subsurface evidence 
A former Unocal auto Repair Shop and Office were located east of the Tank Low: No Distinguishable 
Farm No.2 as shown on the 1950 and 1969 Sanborn maps; located to the north evidence out of service 
of Tank Farm No.3 was a former California Asphalt Corporation Oil Refmery 
(1950 Sanborn map); designated as a American Bitumuls & Asphalt Company 
Oil Refmery on a 1960 Sanborn map which subsequently became a Unocal 
Asphalt Plant; this facility was reportedly sold to Chevron in the 1980s 

• 
Not a current source No 

Ethanol pit No 

I 
Fonner, off site No 
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• ENVIRONMENTAL BASELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 

The Portland terminal construction commenced circa 1907; Tank Farm No. 1 
area, including Tank Fam1 No.4, was developed circa 191 0; between 1925 
and pre-1936, the garage and shops in the Tank Farm No. 2 area plus the 
wharf and the warehouse were present; the 1939 aerial photographs show 
Tank Nos. 2915 and 2916 present in Tank Farm No.2 area, the now off-site 
(to the east) office building and auto repair shop were also present; between 
1939 and 1941 the boiler house was erected, the warehouse/garage/shop 
building in Tank Farm No. 2 was enlarged to the northeast; between 1948 and 
1951 Tank Farm No. 3 was partially developed; between 1967 and 1969 Tank 
Nos. 4252 and 4255 were installed and Tank Farm No. 3 was reconfigured; 
the asphalt plant was added between 1967 and 1969; between 1973 and 1974 
a new warehouse was constructed in the Tank farm No. I area; between 1984 
and 1986 the garage/shop building in Tank Farm No.2 was modified 
(decreased in size); between 1986 and 1990 the asphalt plant was partially 
dismantled 

• 
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Not Shown Subsurface/ 
Groundwater 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

On 1121/79, 8,500 gallons of leaded regular gasoline was released from the 
filter check valve and contained in the separator system, I 00 gallons may 
have entered the sanitary sewer; on 4/29/81, approx. I 00 gallons of asphalt 
spilled from TK-4254 due to a tank leak; on 9/10/81, 310 gallons of RR-40 
spilled from a tank overfill; on 6/22/82, 127 gallons of RRA-40 spilled from 
the underground flush tank due to an UST overfiiJ; on 7/19/82, a product line 
cracked during annual pressure testing releasing 800 gallons; on 5/30/85, 370 
gallons of A TF were released from TK-4388 due to a tank overflow; on 
6/ll/85, 3,000 gallons of fuel oil were released from a pipeline beneath Front 
Avenue due to a leak at a broken flange gasket, a I 0-inch pipeline from TK-
3579; on 3/14/86, approximately I barrel of asphalt spilled from TK-4318 due 
to a leak from the metering system; on 8119/86, approximately 200 gallons of 
Oil ( 450 Neutral) leaked from a rupture of a heating vessel; on 9/20/86, two 
barrels of fuel oil spi lied from the electric steam pumps behind loading rack in 
Tank Farm #I; on 4/15/88, I ,300 gallons of diesel leaked from the loading 
rack and was fully contained; on NA/8/89, 50 gallons of fuel oil spi11ed from 
TK-36 when a drain overflowed; on 7/18/89, 300 gallons of Acryloid spilled 
from a tank car and was contained; 
Product line leak of800 gallons on 7/29/82; on ll/24/89, 3-5 barrels of fuel 
oil were spil!ed onto the ground from the steam pump; un 4/26/90, 72 gallons 
of unleaded were spilled from the loading rack due to an equipment 
malfunction, and was contained; on 3/8/93, 2,900 gallons of Lube oil were 
spilled from the Ramar 20/40 area due to an overflow and was contained; 
Olympic pipeline spilled 25 gal!ons of diesel on 6/l 0/84, UNOCAL cleaned 
up spill; 

• 
6/15/93, Preliminary 
Assessment Report 
by S&E Analysis 
Corp. 

Table of reported 
spills at UNOCAL 
facility from Jan 
1975 to Sept. 1993, 
file TM-0608; 
Incident Rpt, 617/90; 
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{continued] 
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Not Shown Subsurface/ 
Groundwater 

-----------

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

5 gallons of diesel was lost from a line where a gasket blew; 
4"diese[ line leak; 3 5 gallons of diesel contaminated soil were affected; 
A seasonal average of free phase liquid hydrocarbons (FPLH) volume in the 
ground at the Willbridge Site is 45,500 gallons; 
Hydrocarbons in boring U4-A extended from the beginning ofthe saturated 
zone at approx. I 5' and continued into the clay unit, where drilling was 
terminated at 31 feet; from 22 to 25.5', the boring contained significant 
amounts ofFPLH in a medium to coarse sand; boring B-27 A contained strong 
hydrocarbon odor throughout the saturated zone beginning at 15' and 
extending to the clay contact at 25.5'; the thickness ofFPLH in the formation 
is estimated to be 0.16 feet; 
In 1987, a total fluids pneumatic diaphragm pump, intake 31 feet below top of 
casing, recovered <I gallon of FPLH; reactivated in 1990 and 1991, a total 
fluids pneumatic diaphragm pump recovered an unknown volume of product; 
after the well was in operation, the amount of FPLH in the surrounding wells 
began to increase; this corresponds to the drop in the amount of FPLH 
collected by the RES; 
RES-New (a two pump liquid hydrocarbon recovery system) recovered I ,070 
gallons of diesel in 1987; in 1988, 2,500 gallons of diesel were recovered; in 
1989, 488 gallons of diesel_wcre recovered; in 1990, 22Q_g[l~Ons of die~l __ 

• 
Incident Rpt, 10/9/92; 
Jan 1988, Progress 
Rpt, Riedel; 

Willbridge Bulk Plant 
Facility Mobile 
Hydrocarbon 
Reassessment, 
Riedel, 12/301l990; 

Willbridge Facility 
1992 Final Report, 
Riedel, 12/12/93; 

Draft Interim Action 
Work Plan, 
CH2MHill, II II 994; 
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Not Shown Subsurface/ 
Groundwater 
(cont.) 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
{Continued] 

were recovered; in 1991, 0.2 gallons of FPLH were recovered; total fluids 
pumping was performed in 1994; shut down in 811994; restarted FPLH 
recovery in I 0/94 at approx. I 0 gpm with extracted groundwater passing 
through an o/w separator; shallow tray air stripper, and activated carbon 
polishing before being discharged to the Willarnctte River under a NPDES 
penn it; 
Concentrations of water samples collected from B-14 on 3/31/93 (8=540, 
T=27, E=380, X""l!O ppb); on 6/20/94 (8=300, T""24, E=87, X=49 ppb); on 
6/20/94 (PAHs=l4.83 ppb); from B-24, there was 0.35' ofFPLH in 1993; on 
6/20/94 (PAHs=92.1 ppb); from B-27, located south of intersection along 
Front St., contained 1.45' FPLI-I in 1994; in 1991, 0.67' of FPLH was 
measured; from U-4 in Sept. 86, installed a pneumatic skimmer pump and 
recovered I ,600 gallons of product in three months; in 1992, approx. 28 
gallons of product was collected; No.2 diesel fuel accumulation was 9.51' in 
1991, 4.3 feet in 1993; U-5 contained 0.65' of FPLH in 1991, 0.3' in 1994; 
Well RES-Old was installed as a 12-inch diameter recovery well in 1984; 
total fluids were pumped until Nov. 85 when it was shut down; well was 
restarted in March 1986; 
Sample collected from B-39 on 10/20/94 contained a mixture ofNo. 2 diesel 
and a small amount ofmotor oi !/gear oil-type hydrocarbons; sample collected 
from B-24 contained No.2 diesel-type hydrocarbons; sample from U-4 
contained No. 2 diesel-type hydrocarbons; sample from U-5A contained a 
mixture of gasoline, kerosene/mineral spirits, and motor oil/gear oil type 
hydrocarbons; FPLH thickness in U-SA was 0.32 ft, U-5 FPLH thickness was 
0.01 ft, B-39 thickness was 0.72 ft., B-40 thickness was 0.15 ft., B-1 
thickness was 0.02 ft B-38 thickness was 1.25 ft., B-40 thickness was 0.12 ft., 
on 6/24/96; 

-----·· 

• 

Letter to J. Comstock 
from T. Fisk dated 
10127/94; 
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Not Shown Subsurface/ 
Groundwater 
(cont.) 

Recovery Well 

Holbrook 
Recovery Trench 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

The presence of FPLH appears to be associated with the Fonner and current 
alignments of the Doane Ave. stormwater outfall and possible Holbrook 
slough; Wells 8-1, 8-4, and 8-35 located in the dock area nearest the Old 
Doane Ave. stonn drain alignment contained 0.15, 0.07, and 0.06 feet of 
FPLH, respectively (April measurement); Wells B~38, B-39, U-5, and RES-
New appear to be connected to the New Doane Ave storm drain backfill 
material and contained 0.25, 0.08, 0.08, and 0.02 feet of FPLH, respectively; 
Volume of FPLH removed from May 1995 through August 1996 was 71.5 
gallons 
On 2/22/97, approximately 11,670 gallons of92 octane gasoline was released 
while transferring from Tank 3408 to Tank 3411; as of2123/97, I ,600 gallons 
were recovered 

Unocal has been recovering petroleum hydrocarbon impacted groundwater 
from two recovery wells RES-old andREW-new from the site since 1980; 
One or both wells were deactivated in 1994; RES-new was reactivated in 
1 0/94; in Jan. 1993, a total of 180 gal FPLH were recovered from RES-New; 
in Feb. 1993, a total of2.2 gal were recovered; in Mar. 1993, a total of221.8 
gal were recovered; in Apr. 1993, a total of I 07.5 gal were recovered; in May 
1993, a total of 131 gal were recovered; in June 1993, a total of 38.7 gal were 
recovered; in July 1993, a total of l 04.4 gal were recovered; in Aug. 1993, a 
total of 7.5 gal were recovered; from RES-Old, 17.53 gal were recovered in 

· March 1993; l 0.4 gal were recovered in April 1993; 21 .l gal were recovered 
in May 1993; ~gal were recovered in June 1993; and 6.5 gal were recovered · 
in July, 1993; Well RES-new was installed in 1987; Well RES-new was 
reconstructed on 12/ 15/92; reactivated and maintained recovery operations 
until summer 1994 

The river stage controls operation of the Holbrook Slough Recovery Trench, 
located along the shoreline near the old Doane A venue outfall location; the 
trench is shut off as the river rises above approx. 5 to 6 ft; approx. 700 
gallons of FPLI:!w~s recovered by the trench d~!~ng May-Oct. 1995 

• 
Letter to 1. Kiernan, I 

DEQ from CH2MHill 
dated 6/1 8/96 

CH2MHill Qrtrly 
Rpt. , l 0/3/96; 

Letter to D'Zurilla fr. 
Schnieders dated 
2/23/97 

Gcocngineers Memo 
to DEQ dated 
12/13/94 

Recovery Well 
Operational Logs 

Letter to J. Kiernan 
from CH2MHill 
dated 515196; 

----
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C-4 to D-5 Tank Fann #I 
Includes Fonner 
Tanks 151,712, 
713, 714,715, 
716, 569, 1144, 
1475, and "X" 

ENVIRONMENTAL •~LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

The following structures and features were evident in a circa 1910 
photograph: Tank Nos. 31 and 141, several tanks in the lower lube cell, the 
former Cooper Shop, the former boiler house, the fonner foamite tanks and 
foamite building, the former warehouse/drum platform, the pump house, and 
the fanner garage; A pre-1925 ground level photograph confirmed the 
presence of the above-mentioned features; In addition, seven tanks were 
located west from Tank No. 31 (adjacent to the former garage structure); 
Fonner Tank No. 1475 and the railroad loading/unloading rack were evident 
by 1925; it was removed between 1948 and 1951; 
Former Tank Nos. 712, 714, and 716 were removed between 1948 and 1951; 
at the same time a truck loading rack was erected; From circa 1966 to 1975, 
discolored soil was observed in the vicinity of Tank Nos. 569, 713, 151, 715, 
and "X"; Tank Nos. 569, 151, and '~X" were removed by 1980; a possible 
liquid release to the south/southeast from Tank No. 715 was observed in 
1980; Tank Nos. 715 and 713 had been removed by 1981; 
On 1/21/79, leaded regular gasoline spill of 8,500 gallons occurred in tank 
yard; contained in separator system; 100 gallons may have entered sanitary 
sewer; 
On 3/21185, I 50 gallons of industrial fuel oil (bunker oil) spilled near shore in 
tank farm #1, near office building along railroad; oil spilled into sump area 
around faulty pump and was cleaned up; 
On 11124/89, 3 to 5 barrels of fuel oil released to the ground; most of the 
product recovered and pumped to a slop tank; gravel was steam washed; 
Tanks TK-36, TK-1471, TK-2579, TK-2784, and yard piping contain some 
lead paint; 
Stained gravel, visible product from valves and piping along concrete berm 
between tanks 2783 and 2784; staining on gravel below piping under valve; 
500 gallon vapor recovery with knockout tank located in TF# I; standard tank 
bottom disposal practices; use of lead-based paint/primer and preparation 
practices; 

• 
M/B&A, 1997 

I 

Table of reported 
spills at UNOCAL 
facility from Jan 
1975 to Sept.; 1993, 
file TM-0608; 

Incident report dated : 

11-24-89; 
Coatings Survey Rpt 
dated 115/96 by Vass; 
RETEC Visit l/6/97 
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[continued] 

TK-31 

TK-36 

3-2798\portland.doc 
March 24, I 997 

C-4 to D-5 Tank Farm #I 
[continued} 

D-4 Tank 31 
RFO 
1,557,528 gallons 

D-4 Tank 36 
Slops 
21,840 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

A thick oily accumulation lined surfaces in the Final Box Sump of the process 
water system; several leaks from the Black Oil Manifold were observed, the 
product flowed over concrete to a grated drain; an active leak was observed at 
an Oil Heater Unit north from Tank No. 36, the oil flowed to a drain within 
the concrete containment; localized hydrocarbon releases to gravel were noted 
northwest and southeast from the north and south sides of Process Water 
Separator 003; an oil pan was located beneath a leaking hose, which was 
attached to Tank No. 2783, the surrounding soil and gravel were heavily 
stained by hydrocarbons 
Constructed in 1907 of single-wall, riveted (bottom and shell) steel resting on 
a gravel pad; located in TF #I, insulated; 
50 gallons of black oil was spilled during water draw operations onto the 
gravel; the gravel was shoveled into open top barrels and new gravel was 
spread; 
External inspection indicated number of leaks in the shell and around nozzles, 
a major leak is known to exist on the east side at an elevation of 18 feet; 
possible structural problems with the roof structural system; external 
corrosion above the insulation ring; parts of the tank arc below grade; 
Corrugated steel removed from bottom I' of tank with insulation showing, 
staining on gravel from valves from pipes behind tank; standard water bottom 
release practices; potential releases to subsurface through tank bottom 
Constructed in 1907 of single-wall, riveted steel resting on a sand and gravel 
pad; located in TF #I, .-· 

Riveted shell; last painted 1988; base chime edge rusting; random impact 
damage with rusting substrate; breakdown starting to show at rivet seams; 
External inspection indicated two roof areas with severe deterioration and four 
thin areas; the shell had a number of l-inch diameter bulges of an unknown 
nature; coating failure was noted in isolated areas around the entire perimeter 
of the tank; the tar seal around the tank perimeter has significantly 
deteriorated and there are several cavities in the foundation; the area is poorly 
graded; 
Sandblasted 9/86, water draw tank; slag present; standard water bottom 
release practices; potential rclca~!:!_S!O subsurface through_ tank bottom 

• 
M/B&A Visit 1/21/97 

Incident report dated 
2-8-89; 

Field Inspection & 
Structural Evaluation 
of Tank 31 dated 
8/29/95 
RETEC Visit l/6/97 

Coatings Survey Rpt 
dated 115/96 by Vass 
Field Inspection & 
Structural Evaluation 
of Tank 36 dated 
7/22/96 

RETEC Visit 116/97 
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TK-141 

TK-1471 

TK-2561 
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C-4 

C-5 

D-5 

Tank 141 
IFO 
1,821,246 gallons 

Tank 1471 
GDL lOW 
GuardoiiO 
19,448 gallons 

Tank2561 
Cutter Stock 
Fuel Oil 
Black Oil Product 
1,668,775 gallons 

----

·ENVIRONMENTAL • .jELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constmction in 1908 of single-wall, riveted (bottom and shell) steel resting on 
a sand pad and is located in TF #I; 
External inspection indicated number of leaks in the shell (especially along 
the seams) and around nozzles; possible structural problems with the roof 
structural system; severe external corrosion above the insulation ring and 
around two inlet nozzles; a short dike wall constructed against the tank shell; 
thin roof plates exist; insulated; 
Corrugated steel removed from bottom I' of tank with insulation showing, 
staining on gravel from valves from pipes behind tank; 
Constructed in 1921 of welded steel; located in TF If 1, concrete dike 
secondary containment; minor staining on pump pad; 
Riveted shell; last painted 1978; slight cracking and disbandment of topcoat; 
riveted seams starting to show coating breakdown with substrate rust; random 
impact damage visible on plate; 
Water draw tank, valve staining on gravel and concrete pad, scraped and 
painted 1 0-26-78; standard water bottom release practices; potential releases 
to subsurface through tank bottom 
Constructed in 1929 of single-wall, riveted steel resting on a sand and gravel 
pad and is located in TF #I; 
Riveted shell; last. painted 1986; existing coatings appear in good shape; only. 
visible problem is leaching rivets; approximately 12 leaks randomly 
distributed around the tank; 
External inspection indicated number of leaks in the shell (at rivet heads and 
seams) and around nozzles; the roof structure has one corroded hole in it and 
two areas where the steel thickness is less than 0.1 inch; roof fitting number I 
is missing and there is evidence of product seepage; there are nine flat plates 
welded to the tank shell; portions of the shell and roof coating have failed; 
parts ofthe tank are below grade; the chime is heavily corroded with 1/16 
inch thickness remain in some locations; 
Water draw tank, sand blasted on 8/15/86; standard water bottom release 
practices; potential releas~s to subsurface thr()_ugh tank_ bottom 

• 

Field Inspection & 
Structural Evaluation 
ofTank 141 dated 
8/29/95; 

RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass; 

RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass; 

Field Inspection & 
Structural Evaluation 
of Tank 2561 dated 
7/26/96 

I 

I 

RETEC Visit 1 !6197 
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TK-2579 

TK-2669 
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C-5 Tank 2579 
GuardoiiOW 
20,149 gallons 

D-5 Tank 2669 
Marine Diesel 
Black Oil Product 
475,356 gallons 

ENVIRONMENTAL .ELINE ASSESSIVIENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded Steel tank constructed in 1929; concrete dike secondary containment; 
Shell last painted in 1978; some cracking and disbandment of topcoats; 
random impact damage to flat plate; indication of lead paint; 
Water draw tank; minor staining on pump pad; standard water bottom release 
practices; potential releases to subsurface through tank bottom 
Welded steel tank constructed in !931, concrete dike secondary containment; 
Riveted tank, regrade and recondition the entire tank perimeter; portions of 
the shell and th_e e_l)tfre roof coating system have failed; tank shell is 
supported on a sand and gravel foundation pad; 
Riveted shell; last painted in 1985; some edge rusting at rivet seams and base 
chime area observed; 
Water draw tank, staining on gravel from two valves; pump pad near tank-
observed staining on concrete, on pumps, no cracks; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

• 

Coatings Survey Rpt 
dated 1/5/96 by Vass; 
RETEC Visit 1/6/97 

7/23/94, Field insp. & 

structural evaluation 
report by AEC; 
1 /5/96 Coatings 
Survey Rpt by Vass; 
RETEC Visit 1/6/97 
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D-5 Tank 2783 
Industrial Fuel Oil 
PS-300 
Black Oil Product 
984,486 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
{Continued] 

Welded steel tank constructed in 1937, concrete dike secondary containment; 
insulated; 
Approx. 4 gallons of black oil leaked from valve onto the ground; 
Flat bottom tank with welded bottom plates and riveted shell plates; the 
interior vertical riveted seams on the shell were visually examined, some of 
the seams appeared to have product wicking from between the plates; one 
external seam was exposed, the seam had apparently been leaking; the MFL 
identified topside (internal) corrosion in the form of general pitting; three 
small diameter pits approx. 0.1" deep were found; the tank foundation is 
below grade; 
On 3/2/95, 20 gallon release of black oil decant onto containment pad, 
approx. 5 gallons spraying onto ground; 
On lOll 0/95, pressure relief system sprung a leak and 5 gallons sprayed out, 4 
onto the pad and one onto the surrounding ground/gravel; 
On II /3/95, product spraying from the pump G 1 B next to TK-2783; 
Approximately 5,200 gallons were released, 20% went to the separators and 
80% on to the soil; 
Covered with corrugated steel, product staining along I 0' of base, sandblast 
grit, staining on gravel from piping from tank; some buried and exposed wood 
saturated with product near tank; pump pad near tank saturated with product 
and the gravel around it was saturated; visible product from valves and piping 
along concrete berm between TK-2783 and TK-2784 and staining on gravel; 
some buried and exposed wood saturated with product near tank; pump pad 
near TK-2783 saturated with product and gravel around it was saturated; MW 
near TK-2783 (U-5A); standard water bottom release practices; potential 
r~leases to~ubsurface through tank_bottolll 

• 

11/9/92 Incident Rpt.; 
Field Inspection and 
1 0/6/94, Structural 
Evaluation Rpt by 
AEC; 

Incident Report dated 
3/2/95; 
I ncidcnt Report dated 
l 01! 0/95; 
Incident Report dated 
ll/3/95; 

RETEC Visit 1/6/97 
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TK-2784 

TK-2917 

TK-4318 

3-2798\portland.doc 
Murch 24, 1997 

D-5 Tank 2784 
Diesel No.2 
I ,456,93 7 gallons 

E-5 Tank 2917 
450 Neutral 
650,160 gallons 

D-8 Tank4318 
Industrial Fuel Oil 
l ,504,000 gallons 

··-··-···-·--··-·-··-----

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 193 7, concrete dike secondary containment; 
Discolored soil was noted north and contiguous to Tank No. 2784 (1961, 
1971) and wetted soil was observed in 1977 (south/southwest from the tank); 
Riveted shell; last painted 1980; observed leaching rivets with most 
concentrated on bottom three rings; appears repairs were attempted 
unsuccessfully; most repairs continue to leak; most severe is in southside with 
product undercreep to surrounding coating with resulting blisters/cracking/ 
disbandment and leaching of product; 
Lap welded floor, butt and lap-riveted shell; few product side pit indications 
were detected on the tank bottom floor; the primary area with pits is located at 
the water draw line ncar the sump; an existing epoxy coat type liner has been 
applied over the comer weld and all vertical and horizontal shell (riveted) 
seams; light amounts of product at various locations along the shell to bottom 
area were seen, possibly surfacing from beneath the epoxy liner; 
1 'x 1' area of valve drip on gravel, water draw tank, scraped and painted 
12110/80, paint chips; observed staining on concrete and drains on pump pad 
next to tank; staining on concrete below diesel pump valve manifold slab next 
to tank 2784; visible free product from valves and piping along concrete berm 
between 2783 and 2784 and staining on gravel; standard water bottom release 
practices; potential releases to subsurface through tank bottom 
Welded steel tank constructed in 193 8, concrete dike secondary containment; 
Last painted in 1979; checking and cracking of coating system visible 
throughout with pinpoint rust starting to show on southside of tank; 
Observed severe breakdown on base chime; 
Scraped and painted 7111179, paint chips, water draw to concrete box, staining 
on gravel under piping to pump; standard water bottom release practices; 
potential releases to subsurface through tank bottom 
Constructed in 1973 of welded steel; concrete dike secondary containment; 
insulated; 
Corrugated steel tank, visibly hardened product on asphalt skirt and gravel, 
water draw tank, sandblast grit; standard water bottom release practices; 
pot~!'~i~l releases to subsurface through tank bottom 

··-

• 

M/B&A, 1997 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 116/97 

Formal Internal/ 
External API Tank 
Inspection Report 
dated June 1996 by 
CT!; 

RETEC Visit l/6/97 

Coatings Survey Rpt 
dated I /5/96 by Vass 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 
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TK-4369 

TF-#2 

3-2798\portland.doc 
March 24, l997 

E-4 Tank 4369 
Drying 
20,000 gallons 

G-4 Tank Fann #2 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND Tl!.llMINAL, OREGON 
[Continued] 

Insulated; welded steel tank constructed in 1979, concrete dike secondary 
containment; 
Water draw tank, gravel around concrete pad stained and visible product 
observed; standard water bottom release practices; potential releases to 
subsurface through tank bottom 
An office and auto repair shop was located southeast from Tank Fann No.2; 
it was part of Unocal's properly per Sanborn Maps, however the available 
tenninal drawings and plans did not depict this area; the structures were razed 
by 1975; 
A Signal Oil Company Oil Warehouse was located southeast from Tank Farm 
No. 2 on the Sanborn Maps from circa 1941 to 1975; 
Product found leaking onto soils from an unused Diesel No. 2 line between 
TF# I and TF#2 where the line enters tank farm #2; 
Tanks 2915 (top only), 2982,3409,3410, and 3411 contain some lead paint; 

Contained within concrete wall berms; slag; standard tank bottom disposal 
practices; use of lead-based paint/primer and preparation practices; 
Leaking flanges on the product pumps were evident, releases were observed 
throughout the concrete containment; a bucket that was full of product was 
located next to an empty bucket under a leaking pipe; stained rock and soil 
were observed around the bermed containment area; the valves at Tank No. 
2983 were covered with oily material, the soil under the attached pipes was 
stained 

• 

RETEC Visit 1/6/97 

M/B&A, 1997 

Incident report dated 
7/17/91; 
Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 1/6/97 

M/B&A Visit 1/21/97 
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March 24, 1997 

F-5 Tank 2915 
Unleaded 
Internal Float 
3,556,140 gallons 

G-5 Tank 2916 
Diesel No.2 
1,716,960 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
···AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

,y.•,T. c:_;•;: 

Welded steel tank constructed in 1938, concrete dike secondary containment; 
Last painted in 1978; topcoats starting to check and crack; small amount of 
topcoat disbandment with exposed primer; coatings exhibit heavy weathering; 
Butt welded cone roof tank; regrade and recondition the entire perimeter of 
the tank; portions of the shell and the entire roof coating system have failed; 
the tank lias no grounding cables; the bottom shell course has a band of 1/64" 
to 1/32" deep pits scattered 360 degrees around the tank; there are isolated 
areas of coating failure; the tank shell is supported on a sand and gravel 
foundation pad; there is an asphalt seal which has deteriorated and pulled 
away from the chime; 
Water draw tank, valve from tank to concrete box drain for water draw, sand 
blast chime area 1978, asphalt skirt; standard water bottom release practices; 
potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1938, concrete dike secondary containment; 
Flat bottom tank, welded construction; the lower I" to 2" of the shell exterior 
is heavily corroded and pitted; the tank foundation is below grade; the 
drainage around the tank is inadequate; 
Last painted in 1981; widespread checking and cracking of topcoats with 
visible and severe rusting of base chime area and shell bottom; 
Paint chips, painted 8/24/81, vault with underground piping, water draw valve 
into concrete box; standard water bottom release practices; potential releases 
to subsurface through tank bottom 

• 

Coatings Survey Rpt 
dated 1/5/96 by Vass; 
External API 
Inspection Report 
dated 7/22/96 by 
AEC 

RETEC Visit 116/97 

10/24/94, Field 
Inspection & 
Structural Eva!. Rpt 
by AEC; 
Coatings Survey Rpt 
dated 1/5/96 by Vass; 
RETEC Visit 1/6/97 

13 
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TK-2982 

TK-2983 

TK-3407 
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3-2798\portland.doc 
March 24, 1997 

F-4 Tank 2982 
Heating Oil #I 
478,800 gallons 

G-4 Tank 2983 
!50 Neutral 
315,420 gallons 

H-4 Tank 3407 
Unleaded 
Internal Float 
3,384, !50 gallons 

ENVIRONMENTAL .,ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank, 1941, concrete dike secondary containment; 
Tall flat bottom tank welded construction; the top shell course has some 
distortions due to the overfilling which took place in 1978; portions of the 
tank coating have failed; the tank foundation has eroded around some portions 
ofthe tank perimeter; in order to prevent further erosion, the tank base should 
be reconditioned; the chime is heavily corroded and pitted on the north side of 
the tank; the exterior corner weld is questionable; 
The shell is severely corroded all around approx. 4" to 6" up from the bottom; 
Two small holes within 2" of the bottom were discovered and/or created when 
the bottom was being sandblasted; the most severe corrosion occurs between 
vertical weld seams; there are no grounding cables; there is a hole in the 
bottom approximately l' from the shell near the vertical seam weld; the hole 
was discovered when the epoxy coating was being sandblasted; 
Last painted 1979; severe checking and cracking of topcoats with rust bleed 
through on approx. 40%; lead indications; 
Painted 6/ l 3178, paint chips, water draw, staining on valve and gravel (fill 
line) in a 3'x3' area; concrete pump pad between TK-2982 and TK-2983 had 
staining on valves and pumps and concrete pad; standard water bottom release 
practices; potential releases to subsurface through tank bottom 

Welded steel tank constructed in 1941, concrete dike secondary containment; 
Last painted 1985; 
Sandblasted 5/ l 5/86; concrete pump pad between TK-2982 and TK-2983 had 
staining on valves and pumps and concrete pad; potential releases to 
subsurface through tank bottom; 
The valves at Tank No. 2983 were covered with oily material, the soil under 
the attached pipes was stained 
Welded steel tank constructed in 1949, concrete dike secondary containment; 
Floating roof tank; the coating on the shell has areas of deterioration; no tank 
grounding was located; the tank rests on a sand foundation; last painted 1986; 
Sandblasted 5115/86, water draw to concrete box; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

• 

Field Inspection & . I 

structural evaluation 
report dated I 0/26/94 
by AEC; 

Inspection and 
Eva!uat!on Report 
dated 3/22/96 by 
AEC; 

Coatings Survey Rpt 
dated 1 /5/96 by Yass; 
RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass; 
RETEC Visit l/6/97 

M/B&A Visit J/21/97 

AEC Jnsp & Eva! 
I Rpt, 11/2/95; 

RETEC Visit I /6/97 

·-
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TK-3408 

TK-3409 

TK-3410 

TK-3411 

J-2798\portland.doc 
March 24, 1997 

1-1-5 

G-5 

G-4 

G-4 

Tank 3408 
Super Unleaded 
Internal Float 
l ,693,650 gallons 

Tank 3409 
Ethanol 
Internal Float 
I, 150,800 gallons 

Tank 3410 
AvGas 
Internal Float 
302, 190 gallons 

Tank3411 
Super Unleaded 
Internal Float 
302, 190 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 1949, concrete dike secondary containment; 
Internal float roof and vapor dome tank; the coating on the shell has areas of 
deterioration; the coating is completely gone approx. 2" above the corner 
weld and the plate has surface corrosion; no tank grounding; the tank rests on 
a sand foundation; the chime projection past the toe of the corner weld was 
measured with the minimum dimension equal to%", the minimum allowable 
by API is l "; in 1991 the tank bottom pitting was repaired; 
Last painted 1985, base chime coating damaged during internal welding; 
overall condition of shell remains good with the exception of three small areas 
of breakdown on west side of tank; 
Sandblasted 7/ll/85, water draw to concrete box; standard water bottom 
release practices; potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1949, concrete dike secondary containment; 
Internal floating roof tank; the coating on the shell has areas of deterioration; 
no tank grounding was located; tank rests on a sand foundation; the tank is at 
grade or I" below grade around the perimeter; 
Last painted 1981; widespread checking and cracking of topcoats with 
pinpoint rusting; edge rusting of base chime; lead indications; 
Painted 8/24/81, paint chips, two water draws to stained concrete box, truck 
valve to underground; standard water bottom release practices; potential 
releases to subsurface through tank bottom 
Welded steel tank constructed in 1949, concrete dike secondary containment; 
Last painting unknown; coating system adhesion is very poor with tllm 
thickness high; coating system exhibits blistering and cracking with rusting of 
substrate; lead fnd!Cittions; 
Scraped and painted 8/24/81, paint chips, water draw to concrete box; 
standard water bottom release practices; potential releases to subsurface 
through tank bottom 
Welded steel tank constructed in 1949, concrete dike secondary containment; 
Last painting unknown; very poor condition of topcoats to old original lead 
primer; visible blistering and cracking with substrate rusting; 
paint chips, water draw to concrete box; standard water bottom release 
practices; potential releases to subsurface through tank bottom 

• 

Inspection & 
Evaluation report 
dated ll/2/95 by 
AEC; 

Coatings Survey Rpt 
dated 1/5/96 by Vass; 

RETEC Visit 1/6/97 

Inspection & Eva! 
report dated 11/2/95 
by AEC; 
Coatings Survey Rpt 
dated 1/5/96 by Vass; 
RETEC Visit 116/97 

Coatings Survey Rpt 
dated l /5/96 by Vass 

RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass; 
RETEC Visit I /6/97 

~~~ -
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TK-3412 

TK-3413 

TK-4259 

3-2798\portlantl.doc 
March 24, 1997 

G-4 Tank 3412 
Heating Oil# I? 
Ethanol? 
Internal Float 
302,190 gallons 

G-4 Tank 3413 
Unleaded 
Internal Float 
302, 190 gallons 

G-4 Tank 4259 
Transmix 
Internal Float 
230,160 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued} 

Welded steel tank constructed in 1948, concrete dike secondary containment; 
The bottom plate has significant thinning from soil side pitting; several spots 
of paint failure and corrosion were observed on the tank shell, piping, 
handrails, stairs, and chime ring; the grades around the tank are such that 
water does not drain away from the tank; there is excessive corrosion and 
erosion in the tanks chime ring; leaking packing was noted on valves; 
Water draw to concrete box, sandblasted 7/11/85; concrete pump pad 
between tanks 3412 and 3413 stained; standard water bottom release 
practices; potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1949, concrete dike secondary containment; 
Concrete pump pad between TK-3412 and TK-3413 stained; standard water 
bottom release practices; potential releases to subsurface through tank bottom 

Welded steel tank constructed in 1968, concrete dike secondary containment; 
Last painted 1981; widespread pinpoint rusting visible throughout shell 
coating; 
The shell coating has failed at numerous locations around the entire surface; 
the lowest three inches of the tank shell is lightly corroded and contains 
widely scattered 1164" pits around the entire perimeter; the entire area had 
been covered by asphalt prior to inspection; no tank grounding cables were 
found; t 7 locations around the tank perimeter, the bottom plate lap seams 
which project past the tank shell were either not welded or had significant 
deterioration; the tank shell is supported on a gravel and sand foundation pad; 
the perimeter of the tank should be regraded to allow for proper drainage; 
Scraped 5124/81, paint chips observed, water draw to concrete box, slag; 
standard water bottom release practices; potential releases to subsurface 
through tank bottom 

• 

API Inspection 
Report dated June 
1993 by E&H 
Services; 

RETEC Visit 1/6/97 

I 
i 

RETEC Visit l/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
Field inspection and 
structural evaluation 
report dated 7/26/96 
by AEC; 

RETEC Visit 1/6/97 

16 
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March 24, 1997 

C-7 Tank Farm #3 

C-7 to C-8 Drainage Ditch 

-----

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Tanks 3414, 3415,3416,3417,3739, 3744, and yard piping contain some 
lead paint; 
Gravel saturated with product under piping between tanks 4252 and 4253; 
some gravel staining under piping between tanks 4254 and 4255; standard 
tank bottom disposal practices; use of Jead~based paint/primer and preparation 
practices; 
Localized hydrocarbon stains were noted on the concrete and in the dirt at the 
water draw and valve for Tank No. 3761; the gravel was hydrocarbon~stained 
in and around the Railroad Loading/Unloading Racks; rainbow sheens were 
evident on various paved surfaces; localized areas of asphalt-like material 
were observed in and around the pipes at Tank No. 4256; localized 
hydrocarbon stains were observed around the Oil Heater Unit and beneath the 
valve for Tank No. 3579; a layer (several inches thick) of hydrocarbon 
residues was located in a concrete-lined pit at the Black Oil Truck Loading 
Rack; more than forty 55~gallon drums were stored on bare soil in the 
southeast comer of the yard area; A drainage ditch extended from the 
northwest to southeast along a pipeway and terminated in a depression 
southwest from Tank 3761 ( 1970, 1971, and 1972); soil along the pipeway 
appeared discolored (possibly just wet); liquid ponded in the depression; the 
erosional feature was stained in 1972; 

• 
Coatings Survey Rpt 
dated 1/5/96 by Vass; 
RETEC Visit 1/6/97 

M/B&A Visit 1/21197 

17 
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TRENCH 

DEPRESS 
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March 24, 1997 

D-7 Tank 3579 
Industrial Fuel Oil 
3,385,200 gallons 

0-8 Trench/Pit 

C-7 Depression/Pit 

ENVIRONMENTAL .1.1ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL; OREGON 
[Continued] 

Constructed of welded steel in 1950; concrete dike secondary containment; 
Localized discolored soil was observed in the vicinity of the water draw on 
the south/southwest side of the tank in 1952 aerial photographs; wet flows 
were observed west from the tank in 1956 and 1957; a depression with 
ponded liquid was at the east end of the containment area in 1964; 
A trench (possibly for tank bottom disposal) was located east from the tank in 
1966; a pile of "clean" soil. was also evident; dark to black staining was 
evident around the trench, especially to the southeast (general area of future 
Tank No. 4318); another depression/pit was noted southwest from the tank 
just inside an earthen containment dike; both pits were filled by the 1967 
photograph date; 
There is an area of the shell ring where there are several thin thickness 
measurements; this could be a shell plate lamination or deep pits; water docs 
not drain away from the tank; several spots of paint failure and corrosion were 
observed on the tank shell, piping, valves, heater, handrails, stairs, and ch imc 
ring; 
A 6" diameter lap welded patch plate was insta!led over the soil side pit in 
bottom plate; the shell to bottom corner plate was repaired; a lap welded patch 
plate over the ripple in bottom plate was Installed; weld repair pits in bottom 
was done; two coats of epoxy liner were applied to bottom and lower 18" of 
shell; ... .. 

A total of 39 pits in the bottom plates were identified; a single soil side 
indication was located in bottom plate; tank sits on a sand foundation; 
insulated; 
Corrugated steel tank; valve staining on gravel, water draw tank, sand blast 
grit observed on ground surface; concrete pad pump had visible product, no 
cracks in concrete, some gravel staining; standard water bottom release 
practices; potential releases to subsurface through tank bottom 

• 

M/B&A, 1997 

' 

API Inspection 
Report dated 8/93 by 
E&H Services; 

Inspection Report 
dated 11/8/95 by 
AEC 

Inspection & Eva! 
K.pt dated 8/23/95 by 
AEC; 
RETEC Visit 1/6/97 

18 
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TK-3761 

DITCH 

3-2798\portfand.doc 
March 24, !997 

C-9 Tank 3761 
Diesel No.2 
3,3 85,200 gallons 

C-7toC-8 Drainage Ditch 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
!Continued) 

Constructed in 1954 of welded steel; concrete dike secondary containment; 
20 gallon diesel tank leak on 1/25/83; 

Ponded liquid was observed generally south/southeast from the tank in 1969, 
1970, and 1972; A drainage ditch extended from the northwest to southeast 
along a pipeway and terminated in a depression southwest from Tank 3761 
(1970, 1971, and 1972); soil along the pipeway appeared discolored (possibly 
just wet); liquid ponded in the depression; the erosional feature was stained in 
1972; .... 

Flat bottom tank, welded construction; topside (internal) corrosion was 
identified in the form of general pitting; three small diameter holes were 
found; the tank sits on grade; the asphalt paving around the tank is higher 
than the tank bottom; 
Installed new tank bottom with secondary containment lining and leak 
detection; 
Cleaned and painted interior of new bottom and lower two feet of shell and 
columns; 
Last painted bottom course 1995, remainder of shell 1983; shell contains 
approximately ten coats of paint; the top five coats are severely checked and 
cracked and easily peels from the first five coats; 
Water draw to concrete box, cracked asphalt skirt, sandblasted 1983, staining 
from valve on skirt, crack, and gravel, painted 7/28/95, paint chips and 
sandblast grit observed on gravel; double bottom tank; standard water bottom 
release practices; potential releases to subsurface through tank bottom; 
Localized hydrocarbon stains were noted on the concrete and in the dirt at the 
water draw and valve for Tank No. 3761 

• 
Tbl of reported spills 
at Unocal from l/75-
9/93 file TM-0608; 
M/B&A, 1997 / 

-

Field inspection & 
structural evaluation 
report dated 1 017/94 
by AEC; 
Field lnsp Rpt dated 
6114195 by AEC; 
AEC Coating Insp. 
Report dated 7/31 /9 5; 
Coatings Survey Rpt 
dated 1/5/96 by Vass 

RETEC Visit 1/6/97 

M/B&A Visit 1/21/97 
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TK-4252 

TK-4253 

DEPRESS 

MOUND 

TK-4354 

3-2798\portland_doc 
March 24, 1997 

C-7 Tank 4252 
Out of Service 
420,000 gallons 

C-7 Tank 4253 
Out of Service 
420,000 gallons 

C-7 Depression/Pit 

C-7 Black Mound 

C-8 Tank 4254 
Out of Service 
420,000 gallons 

. ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
lContinucd] 

Constructed in 1968 of welded steel; concrete dike secondary containment; 
Flat bottom welded rank; several spots of paint failure and corrosion were 
observed on the tank shell, windgirder, piping, handrails, stairs, and chime 
ring; water does not drain way from the tank; sections of the tank bottom have 
excessive soil-~ide_pitting; insulated; 
Diesel No~ 2 release of 4 gallons, three to drip pans and absorbent pads, one to 
the ground surface from BP circulation line to tanks TK-4252 and TK-4253; 
Corrugated steel tank, asphalt skirt, staining on asphalt, sand blast grit; 
Earthen benns by tank TK-4252 had hardened product on benns and flowing 
towards the storrnwater drain; standard water bottom release practices; 
potential releases to subsurface through tank bottom 
Constructed in 1968 ofwclded steel; concrete dike secondary containment; 
The bottom has excessive soil side pitting which combined with product side 
corrosion caused the actual thickness of numerous areas ofthe tank bottom to 
be less than the minimum allowed by API, a new bottom is required; several 
spots of paint failure and corrosion were observed on the tank shell, flanges, 
and chime ring; water does not drain away from the tank; one hole was 
identified in the floor; severe plate thinning; Insulated; 
Diesel No. 2 release of 4 gallons, three to drip pans and absorbent pads, one to 
the ground surface from BP circulation line to tanks TK-4252 and TK-4253; 
Corrugated steel tank, asphalt skirt, staining on asphalt, sand blast grit; 
A depression/pit was noted-north of the tank just inside an earthen 
containment dike; filled by the 1967 photograph date; 
A mound of black material was observed in the general location ofthis tank 
(pre-development) 
Standard water bottom release practices; potential releases to subsurface 
through tank bottom 
Constructed in 1968 of welded steel; concrete dike secondary containment; 
insulated; 
On 4/29/81; asphalt release of I 00 gallons from a tank leak; 

Corrugated steel tank, asphalt skirt, staining on asphalt, sand blast grit, water 
draw; standard water bottom release practices; potential releases to subsurface 
through tank bottom 

-~~--·--

• 

API Inspection 
Report dated July 
1993 by E&H 
Services; 
Incident Report dated 
I 1-9-94; 
RETEC Visit 1/6/97 

API Inspection 
Report dated July 93 
by E&H; 

Incident Report dated 
11-9-94; 
RETEC Visit 116/97 
M/B&A, 1997 

Reported spills (1/75-
9/93), file TM-0608; 
RETEC Visit 1/6/97 

--·-
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TK-4255 C-8 

TK-4256 C-8 

TK-4257 C-8 

TK-4281 

TK-4306 D-7 

TK-4441 E-4 

-------- -----

J-2798\portland.doc 
March 24, 1997 

Tank 4255 
Out of Service 
420,000 gallons 

Tank 4256 
Out of Service 
420,000 gallons 

Tank 4257 
Out of Service 
420,000 gallons 

Tank 4281 
MPATF 
20,000 gallons 

Tank 4306 
!50 Neutral 
222,600 gallons 

Tank 4441 
Additive 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
{Continued] 

Constructed in 1968 ofwelded steel; concrete dike secondary containment; 
insulated; 
Corrugated steel tank, asphalt skirt, staining on asphalt, sand blast grit, gravel 
stained area 6'x 6'; standard water bottom release practices; potential releases 
to subsurface through tank bottom 
Constructed in 1968 ofwelded steel; concrete dike secondary containment; 
insulated; 
Corrugated steel tank, water draw, gravel stained from valve, piping ncar 
tank, gravel saturated with product; standard water bottom release practices; 
potential releases to subsurface through tank bottom 
Constructed in 1968 of welded steel concrete dike secondary containment; 
Last date painted 1979; shell coatings contain widespread coating breakdown 
with rust bleed through;. 
Scraped and painted 7/11179, water draw tank; standard water bottom release 
practices; potential releases to subsurface through tank bottom 
Welded steel tank constructed of 1969, concrete dike secondary containment; 
Last painting unknown; topcoats heavily cracked and checked; 

Water draw, on concrete pad, paint chips observed; standard water bottom 
release practices; potential releases to subsurface through tank bottom 
Constructed in 1971 ofwelded steel; concrete dike secondary containment 
1971; flat bottom welded construction; the lower I" to 2" of the shell exterior 
is heavily corroded and pitted; the deepest pit is l/l6"; inadequate site 
drainage; the tank sits on grade; 
Discoloration in the general area ofTank No. 4306 was noted in the 1972 
aerial photograph; 
Last date painted 1986; severe coating breakdown at base of tank with 
dis bonded coating and exposed substrate; small areas of spot rusting; 
Staining below water draw valve on concrete and gravel, paint chips observed 
on gravel, sandblasted 9/86; standard water bottom release practices; potential 
releases to subsurface through tank bottom 
Staining on pad from pump; pump pad and gravel area I 'x I' stained from 
piping; potential releases to subsurface through tank bottom 

• 

RETEC Visit J/6/97 

RETEC Visit 1/6/97 
I 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 1/6/97 

Field inspection & 
structural evaluation 
dated 10/26/94 by 
AEC; 
M/B&A, 1997 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 1/6/97 

RETEC Visit 1/6/97 
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TF-1A 

TF-lA 

TF-2A 
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C-5 

C-5 

C-5 

G-4 

Tank 2713 
UNIX AW46 
119,868 gallons 

Tank 2714 
Guardol 15/40 
I I 9,868 gallons 

Tank 3639 
Guardol30 
132,300 gallons 

Tank 3623 
R224 
Gas Slops 
20,000 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 1937, concrete dike secondary containment; 
Last painted unknown; some slight topcoat peeling and cracking at bottom 
course weld seams; remainder exhibits heavy weathering; 
Spills on skirt and gravel in a 3'x 20' area, paint chips; potential releases to 
subsurface through tank bottom 

Welded steel tank constructed in 193 7, concrete dike secondary containment; 
Last painted 1979; observed slight checking and cracking of topcoat; 
Asphalt skirt, drip from valve onto skirt and gravel in a 3'x5' area, another 
two valve stains on skirt and gravel in a I 'x3' area, paint chips; potential 
releases to subsurface through tank bottom 

Welded steel tank constructed in 1951, concrete dike secondary containment; 
Last painted 1979; some base chime edge rusting; observed slight checking 
and cracking of topcoats; coating weathered dull and streaked; 
Asphalt skirt around tank; l' diameter valve drip, sandblasted I I II 0/79, valve 
from tank to product line covered with product and onto ground covering a 
5'x5' area; potential releases to subsurface through tank bottom 
Welded steel tank constructed in 1950, concrete dike secondary containment; 
Last painted unknown; observed some rust scale at base chime underside; 
shell coating exhibits random small and widely scattered areas of blisters with 
rust underside; 
Hardened tar-like. substance along outside of tank on concrete pad and 
ground, water draw tank to concrete box, paint chips; additive injection 
pumps on concrete tank near tank is very stained; process drain between TK-
4327, TK-4223, and TK-3623 pump on concrete pad, much staining, water 
draw; additive injection pump on concrete pad near TK-3623 - very stained; 
sta.ndard water bottom release practices; potential releases to subsurface 
through tank bottom 

--- ----- - --· - ------·· 

• 

Coatings Survey Rpt 
dated 1/5/96 by Vass; 
RETEC Visit l/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass; 
RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 1/6/97 

i 
Coatings Survey Rpt 
dated I /5/96 by Vass 

RETEC Visit 1/6/97 

i 

I ---- -
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TF-2A 

TF-2A 

TF-3A 

TF-3A 
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G-4 

G-4 

D-7 

D-7 

Tank 4223 
Slop 
20,000 gallons 

Tank 4327 
R224W 
Gas Slops 
I 0,000 gallons 

Tank F-103 
Exxon Whhe Oil 
30,000 gallons 

Tank F-104 
Exxon White Oil 
Evergreen I OON 
21,700 gallons 

. -· 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
l Continued] 

Welded steel tank constructed in 1968, concrete dike secondary containment; 
Last painted unknown; shell coating contain widespread coating breakdown 
with blistering,- disbandment, and rust bleed through; 

.. 

Water draw tank; process drain between TK-4327, TK-4223, & TK-3623 
pump on concrete pad, much staining, water draw; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

Welded steel tank constructed in 1974, concrete dike secondary containment; 
Last painted unknown; base chime exhibits edge rusting; slight topcoat 
breakdown on horizontal weld seams; pealing paint; 
Paint chips observed on gravel, solid tar-like substance on concrete pad 
around tank bottom, drips to gravel; process drain between TK-4327, TK· 
4223, & TK-3623 pump on concrete pad, much staining, water draw; standard 
water bottom release practices; potential releases to subsurface through tank 
bottom 
Constructed in 1973 of welded steel; concrete dike secondary containment; 
Coatings weathered, dull.and streaked; minor impact damage with spot 
rusting; 
Water drawtank on concrete pad, sandblasted 7/10/82; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

Constructed in 1973 of welded steel; concrete dike secondary containment; 
Coatings weathered, dulni:nd streaked; minor impact damage with spot 
rusting; 
Concrete pad; sandblast grit, sandblasted 8/15/86; potential releases to 
subsurface through tank bottom 

--~--

• 

Coatings Survey Rpt 
dated 115/96 by Vass 
RETEC Visit 116/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated 115/96 by Vass 
RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass 

RETEC Visit 1/6/97 

---
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D-7 

D-7 

D-8 

D-8 

Tank 4320 
PS300 
super motor oil 
IOW/30 
previously: 
emulsified asphalt 
42,000 gallons 

Tank432l 
PS300 
Uniguide 46 

. previously: 
emulsified asphalt 
42,000 gallons 

Tank 4322' 
PS300 
tractor fluid 
previously: 
emulsified asphalt 
42,000 gallons 

Tank 4323 
PS300 
Super ATF 
previously: 
emulsified asphalt 
42,000 gallons 

ENVIRO~~ENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1973 ofwelded stee_l; concrete dike secondary containment; 
insulated; pipe associated with tanks TK-4320 to TK-4323 leaked approx. 5 
gallons of black oil (PS300) onto the soil; 1h drum of contaminated soil was 
removed;· 
Tank sits on a grid of beams resting on grade; there is some minor mill scale 
visible; 
Corrugated steel tank on concrete pad, sandblast grit, gravel stained under 
valve; potential releases to subsurface through tank bottom 

Constructed in 1973 ofwelded steel; concrete dike secondary containment; 
Insulated; flat bottom tank, tank sits on a grid of beams resting on grade; 
there is some minor mill scale visible; 
Corrugated steel tank on concrete pad, sandblast grit; potential releases to 
subsurface through tank bottom 

Constructed in 1973 of welded steel; concrete dike secondary containment; 
insulated; flat bottom tank, tank sits on a grid of beams resting on grade; 
there is some minor mill scale visible; 
Corrugated steel tank on concrete pad, sandblast grit; potential releases to 
subsurface through tank bottom 

Constructed in I 973 of welded steel; concrete dike secondary containment; 
insulated; flat bottom tank; tank sits on a grid of beams resting on grade; 
there is some minor mill scale visible; the settlement pattern is not in 
conformance with API levelness; 
Corrugated steel tank on concrete pad, sandblast grit; potential releases to 
subsurface through tank bottom 

• 
Incident Repott dated 
si3ot9s; I 

Fld insp & strctrl cval 
rpt, I 2/29/94, by 
AEC; 
RETEC Visit \/6/97 

Fld insp & strclrl eva! 
rpt, 12/29/94, by I 

AEC; 
RETEC Visit 1/6/97 

Fld insp & strctrl eval 
rpt, 12/29/94, by 
AEC; 

RETEC Visit 1/6/97 

Fld insp & strctrl eval 
rpl, 12/29/94, by 
AEC; 

RETEC Visit 1/6/97 
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D-6 Tank 3414 
190 Bright Stock 
222,180 gallons 

D-6 Tank 3415 
Mineral Oil 
90 Neutral 
222,180 gallons 

-----

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1949 ofwelded steel; concrete dike secondary containment; 
Tall flat bottom, welded construction tank; two areas of underside (external) 
corrosion beyond the threshold settings were located; the tank sits on grade; 
Last painted 1986; observed some tank settlement on base chime below 
asphalt; shell coating weathered, dull, and streaked; lead indication; 
Sand blasted 9/86, water draw staining on gravel; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

Constructed in 1949 of welded steel; concrete dike secondary containment; 
At the base of the tank near the corner weld and on the bottom extension the 
coatings are falling and areas of corrosion are developing; corrosion is 
developing near the manway, an area of bottom extension underside corrosion 
is evident; the asphalt apron has deteriorated; a bull plug is screwed in the 
bottom near the suction line, outside the tank in the area of this plug is where 
product residue is found; visual inspection of topside corrosion found 2 
isolated areas of pitting corrosion and one mechanical loss; tank on grade 
w/asphalt apron, butt welded shell, lap welded bottom, built in !949, last 
painted 1978, 0.5 to. 1" of grade localized coating failure and corrosion ofthe 
comer weld area; the asphalt apron around several areas of the bottom is 
deteriorating and allowing runoff to accumulate around the bottom extension; 
at the base of the tank, near the corner weld and on the bottom extension the 
coatings are failing and areas of corrosion are developing; near the man way, 
an area of bottom extension underside corrosion was examined; outside the 
tank in the area of the bull plug product residue is found; topside corrosion 
found 2 isolated areas of pitting corrosion and one mechanical loss area; the 
bottom has edge settlement that exceeds API standards; 
Last painted 1986; observed some tank settlement at base chime below 
asphalt; shell coating weathered, dull, and streaked; lead indication; 
valves and ground below the valves were saturated and stained with product; 
Gravel stained below water draw valves, sand blasted 9/86; standard water 
bottom release practices; potential releases to subsurface through ta_EJ~J1.~ttom 

• 
11/2\/94, Field lnsp 
& Strctrl Evaluation 
by AEC; 
Coatings Survey Rpt 
dated 115196 by Vass; 
RETEC Visit l/6/97 

Inspection Report, 
HNT Inspection, 
!2117/93; 

Coatings Survey Rpt 
dated 1/5/96 by Vass 

RETEC Visit 1/6/97 
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D-7 Tank 3416 
150 Neutral 
222,180 gallons 

D-7 Tank 3417 
90 Neutral· 
222, 180 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1949 of welded steel; concrete dike secondary containment; 
Wetted/stained soil was observed in the 1970 aerial photograph generally 
east/southeast from Tank Nos. 3416 and 3417; 
Repairs performed during 8/94: re-welding of interior corner weld, 360 
degrees around; removing a section of a sketch plate containing an obsolete 
nozzle (bull plug); slotting a new section of floor plate to replace the section 
above; welding a 3 '6"x3 '6" bearing plate under roof support column; 
Observed smalt hGle made by an existing weld defect; tank floor has puddle 

. welding of min or pitting occurred and some repair of minor weld defects on 
the internal piping; 
Last painted 1978; observed severe breakdown at base chime; shell coating 
weathered, dull, and streaked; lead indication; 

. Scraped and painted 8/17/78; water draw staining on gravel; standard water 
bottom release practices; potential releases to subsurface through tank bottom 

Constructed in 1949 of welded steel; concrete dike secondary containment; 
Discolored soil was observed cast/southeast from Tank No. 3417 in the 1969 
aerial photograph; wetted/stained soil was observed in the 1970 aerial 
photograph generally east/southeast from Tank Nos. 3416 and 3417; 
Last painted 1986; observed some tank settlement- base chime below asphalt 
and partially covered with earth; shell coating is weathered, dull, and 
streaked; lead indication; 
Valves and gravel below valves stained, water draw tank, paint chips 
observed on ground surface, sand blasted 9/86; standard water bottom release 
practices; ppt[:ntial releases to subsurface through_tan_k bottor11 

• 

M/B&A, 1997 

AST Repair 
Monitoring Report, 
8/ll/94, AEC; 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 1/6/97; 

M/I3&A, 1997 

Coatings Survey Rpt 
dated 1/5/96 by Vass 

RETEC Visit 1/6/97 
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D-6 Tank 3739 
190 Bright Stock 
226,800 gallons 

D-7 Tank 3740 
Lube Oil 
450 Neutral 
302,400 gctl!ons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued) 

Constructed in 1954; flat bottom tank, welded steel construction; concrete 
dike secondary containment; the lower 1" to 2" of the shell exterior is 
corroded and pitted; one borderline area of underside (external) corrosion was 
located; a ';!..'' lap welded patch plate was found on the interior which does not 
conform to API standard weld spacing requirements; 
Last painted ·1978; observed some tank settlement- base chime below asphalt; 
severe breakdown at base of tank- coatings peeling with exposed rusted 
substrate; shell coating weathering with slight checking and cracking of 
topcoats; lead indication; 
Scraped and painted 8/17/78, water draw tank; some staining on gravel 
between tanks 3739 and 3749; standard water bottom release practices; 
potential releases to subsurface through tank bottom 

Constructed in 1954 of welded steel; concrete dike secondary containment; 
Discolored ground under the pipeway and southwest from Tank No. 3740 was 
observed in the 1964 and 1975 aerial photograph; 
Repairs performed during 8/94 included removing a section of a sketch plate 
containing an obsolete nozzle; slotting a new section of floor plate to replace 
section mentioned above; welding a 3 '6"x3'6" bearing plate under roof 
support column; repairing small areas of weld defects in the corner weld and 
several shell attachments; 
flat bottom tank; approximately 3/32" deep pits were found on the interior 
south side of the shell near the !?attorn; approximately 3/32" deep pits were 
found on the bottom plate ncar the water draw; minor pits were found on the 
inside shell-to-bottom weld around the entire perimeter; the tank sits on grade; 
Last painted in 1978; observed some tank settlement on base chime below 
asphalt; base chime exhibits coating breakdown; severe checking and 
cracking with some rust bleed through; coating is weathered, dull, streaked; 
Sand blasted 9/86, scraped and painted 1978, water draw tank, staining on 
concrete and gravel; some staining on gravel between tanks TK-3739 and TK-
3749; standard water bottom release practices; potential releases to subsurface 
t~!£1Ugh tank bottom 

• 
Field Inspection & 

Structural Evaluation 
Report dated 
I 1/21/94 by AEC; 

Coatings Survey Rpt 
dated 1 /5/96 by Vass 

RETEC Visit 1/6/97 

M/B&A, 1997 

AST Repair 
Monitoring Repor1, 
8/11/94, AEC; 

Field Inspection & 
Structural Evaluation 
report dated 8/23/94 
by AEC; 
Coatings Survey Rpt 
dated 1/5/96 by Vass 

RETEC Visit 1/6/97 
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D-6 Tank 4244 
Golden Bear 22 
IOOOil 
20,000 gallons 

D-6 Tank 4245 
Drying Tank 
20,000 gallons 

D-6 Tank 4258 
Drying Tank 
20,000 gallons 

D-6 Tank 4266 
Lube Oil Flush 
20,000 gallons 

D-7 Tank4302 
Drying Tank 
20,000 gallons 

--

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Constructed in 1968 of welded steel; concrete dike secondary containment; 
On concrete pad, water draw, spot blasted on 5/17/86; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

Constructed in 1968 of welded steel; concrete dike secondary containment; 
insulated; 
Water draw to concrete box, stained around outside of concrete box on gravel, 
staining on concrete, stain on gravel under valve; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

Constructed in 1968 of welded steel; concrete dike secondary containment 
Insulated; observed severe corrosion (rust scale) at and under base chime area; 
tank contains bare rusted pipe, valves, and outlets between tank and insulation 
jacket; 
Corrugated steel tank on concrete; potential releases to subsurface through 
tank bottom 

Constructed in \968 of welded steel; concrete dike secondary containment 
Last painted 1986; slight edge rusting at base chime and minor pinpoint 
rusting on the roof lip underside; 
Spot blasted 5/17/86, water draw on concrete pad; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

Constructed in 1971 of welded steel; concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, staining on gravel around concrete, 
water draw; standard water bottom release practices; potential releases to 
subsurface through tank bottom 

• 

RETEC Visit 1/6/97 I 

' 

RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated 1/5/96 by Vass 

RETEC Visit l/6/97 
I 

Coatings Survey Rpt 
dated 1/5/96 by Vass 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 
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D-7 

0-7 

B-6 

8-6 

B-6 

8-6 

B-7 

8·7 

Tank 4303 
Drying Tank 
20,000 gallons 

Tank4305 
190 Bright Stock 
I 0,000 gallons 

Tank 4336 
Utility 
20,000 gallons 
Tank 4337 
Utility 
20,000 gallons 
Tank 4335 
UnaxAW32WR 
20,000 gallons 
Tank 4436 
Unax AW 68 
20,000 gallons 

Tank 4437 
Unax AW 68 
20,000 gallons 

--

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL. OREGON 
[Continued] 

Constructed in 1971 of welded steel; concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, staining on gravel around concrete, 
water draw; standard water bottoin release practices; potential releases to 
subsurface through tank bottom 

Constructed in 1971 of welded steel; concrete dike secondary containment; 
insulated; 
Base chime area is exposed and does contain severe corrosion below 
insulation jacket; bare steel pipe and valves attached to the tank; 
Corrugated steel tank on concrete pad; potential releases to subsurface 
through tank bottom 
A 1994 aerial photograph depicted a flow signature from the tank farm which 
extended to the northeast; 

Welded steel tank located on concrete pad, constructed in 1973, concrete dike 
secondary containment; potential releases to subsurface through tank bottom 

Welded steel tank located on concrete pad, constructed in 1973, concrete dike 
secondary containh1ent; potential releases to subsurface through tank bottom · 

Welded steel tank located on concrete pad constructed in 1973, concrete dike 
secondary containment; potential releases to subsurface through tank bottom 

Welded steel tank constructed in 1990, concrete dike secondary containment; 
On concrete pad, concrete dike secondary containment; potential releases to 
subsurface through tank bottom 

Welded steel tank, 1990, concrete dike secondary containment; 
On 6/8/93, 0.5 gallon release of product to ground; 

On concrete pad, concrete dike secondary containment; potential releases to 
subsurface through tank bottom 

-- --

• 

RETEC Visit l/6/97 ! 

I 

Coatings Survey Rpt 
dated I /5/96 by Vass 
RETEC Visit l/6/97 

MIB&A, 1997 

RETEC Visit I /6/97 

RETEC Visit 1/6/97 

RETEC Visit I/6/97 

RETEC Visit l/6/97 

Accident/Incident 
Report dated 617/93; 
RETEC Visit 1/6/97 
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B-6 

B-6 

B-6 

B-6 

B·6 

B-6 

B-6 

-------

Tank F~IO 
Utility 
6,384 gallons 

Tank F-11 
Utility 
6,3 84 gallons 

Tank F-12 
Utility 
6,384 gallons 
Upper Lube Cell 

Tank 3741 
Ramar 20/40 
20,000 gallons 

. Tank 3742 
LS80/90 
20,000 gallons 

Tank 3743 
Hydraulic Tractor 
Fluid 
20,000 gallons 

-· 

ENVIRONMENTAL .€LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 1954, concrete dike secnndary containment; 
insulated; 
Corrugated steel on concrete footings; potential releases to subsurface through 
tank bottom 

Welded steel tank constructed in 1954, concrete dike secondary containment; 
Corrugated steel on concrete footings, insulated, staining below tank; 
potential releases ti.'J'subsurface through tank bottom . -

Welded steel tank constructed in 1954, concrete dike secondary containment; 
Corrugated steel on concrete footings, insulated, staining below tank; 
potential releases to subsurface through tank bottom 
Concrete pump area had staining on concrete, no visible cracks; piping in 
vault between tanks TK-4191 and TK-4281 and between tanks TK-4281 and 
TK-4332 had staining and sheen on surface; historical aerial photographs 
indicated three fom1er storage tanks were located north of this unit 

Welded steel tank constructed in 1.954, concrete dike secondary containment; 
Water draw tank, paint chips observed on gravel, product on gravel and on 
concrete pad; potential releases to subsurface through tank bottom 

.. 

Welded steel tank constructed iri 1954, concrete dike secondary containment; 
Insulated; 
Corrugated steel tank on concrete pad, hardened product on gravel, staining 
on concrete, paint chips observed on grave!; potential releases to subsurface 
through tank bottom 

Welded steel tank, constructed in 1954, concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, hardened product on gravel, staining 
on concrete, paint chips observed on gravel; potential releases to subsurface 
through tank bottom 

• 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1(6/97 ' 

RETEC Visit 116/97 

RETEC Visit l/6/97 

RETEC Visit 1/6/97 
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B-6 

8-6 

B-6 

B-6 

B-6 

Tank 3744 
Golden Bear 100 
20,000 gallons 

Tank 3745 
Acryloid 954 
20,000 gallons 

Tank3746 
Paratorq 4509 
20,000 gallons 

Tank 3747 
Lubrizoi79I6A 
HiTec 436 
20,000 gallons 

Tank 3757 
HiTec 7330 
Lub 9800F 
20,000 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 1954, concrete dike secondary containment; 
Last date painted unknown; base chime exhibits coating breakdown; lead 
indication; 
Tank located on concrete pad, paint chips observed on gravel, hardened 
product on gravel and concrete pad, staining; potential releases to subsurface 
through tank bottom 

Welded steel tank constructed in 1954, concrete dike secondary containment; 
in sui a ted; 
300 gaflons of additive released due to tank overfill; 

Water draw, corrugated steel tank on concrete pad, staining on gravel; 
standard water bottom release practices; potential releases to subsurface 
through tank bottom 

Welded steel tank constructed in 1954, concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, water draw, staining on concrete pad 

· and staining on gravel; standard water bottom release practices; potential 
releases to subsurface through tank bottom 

Welded steel tank constructed in 1954, concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, water draw tank, hardened product on 
gravel; standard water bottom release practices; potential releases to 
subsurface through tank bottom 
Welded steel tank constructed in 1954, concrete dike secondary containment; 
insulated; 
Corrugated steel water draw tank on concrete pad; standard water bottom 
release practices; potential releases to subsurface through tank bottom 

--------- ···-

• 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 1/6/97 

I 

Incident report dated 
7118/89; 
RETEC Visit I/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 
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B-6 

B-6 

B-6 

B-6 

B-6 

B-6 

Tank 3760 
Golden Bear I 00 
20,000 ganons 

Tank 4191 
Lubrizo[4954W 
20,000 gallons 

Tank 4192 
TLA 555 
HiTec 5755 
20,000 gallons 

Tank 4241 
UnaxAW32 
20,000 gallons 

Tank 4242 
Unax AW 32 
20,000 gallons 

Tank 4243 
PM220 
20,000 gallons 

·ENVIRONMENTAL • .£LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 1954, concrete dike secondary containment; 
insulated; 
Corrugated steel water draw tank on concrete pad, paint chips observed on 
gravel, stain on gravel; standard water bottom release practices; potential 
releases to subsurface through tank bottom 

Welded steel tank constructed in 1964, concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, water draw with staining on gravel 
below valve; standard water bottom release practices; potential releases to 
subs~rface through tank bottom 

Welded steel tank constructed in 1964, concrete dike secondary containment; 
Insulated; 
Corrugated steel tank on concrete pad, water draw, staining on pad and gravel, 
paint chips observed on gravel; standard water bottom release practices; 
potential releases to subsurface through tank bottom 

Welded steel tank constructed in 1968, concrete dike secondary containment; 
Last painting unknown; topcoats exhibit checking, cracking, and peeling; 

Paint chips observed on gravel, concrete pad, staining on gravel below valve; 
potential releases to subsurface through Lank bottom 

Welded steel tank constructed in 1968, concrete dike secondary containment; 
Last painting unknown; topcoats exhibit checking, cracking, and peeling; 
tank on concrete pad, paint chips observed on gravel, staining on pad and 
gravel; potential releases to subsurface through tank bottom 

Welded steel tank constructed in 1968, concrete dike secondary containment; 
insulated; 
Staining on concrete pad and gravel, paint chips observed; potential releases 
to subsurface through tank bottom 

0 

• 
I 

RETEC Visit l/6/97 

RETEC Visit 1/6/97 

RETEC Visit l/6/97 

Coatings Survey Rpt 
dated l/5/96 by Yass 
RETEC Visit 1/6/97 

Coatings Survey Rpt 
dated I /5/96 by Vass 
RETEC Visit 1/6/97 

RETEC Visit 1/6/97 
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B-6 

B-6 

B-6 

B-5, B-6 

8-6 

B-6 

Tank 4332 
MPATF 
20,000 gallons 

Tank4333 
Hydraulic A W 46 
20,000 gallons 

Tank 4334 
Hydraulic AW 
32/68 
20,000 gallons 

Lower Lube Cell 

Tank 4300 
RAMAR20/40 
30,000 gallons 

Tank 4331 
OLOA 2990 
30,000 gallons 

~-

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 1973, concrete dike secondary containment; 
Last painted unknown; shell coating weathered, dull, and streaked; 

Paint chips observed on gravel, tank on concrete pad; potential releases to 
subsurface through tank bottom 

Welded steel tank constructed in 1973, concrete dike secondary containment; 
Last painted unknown; some peeling topcoat visible; 

Tank on concrete pad, stained pad and gravel, paint chips; potential releases to 
subsurface through tank bottom 

Welded steel tank constructed in 1973, concrete dike secondary containment; 
Last painted unknown; finish coat weathered, dull and streaked with scattered 
impact damage; 
Tank on concrete pad, stained pad and gravel; potential releases to subsurface 
through tank bottom 

Pump and piping area stained concrete, some small cracks; 

Welded steel tank constructed in I 969, concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, paint chips observed on gravel, 
staining on gravel and concrete pad; potential releases to subsurface through 
tank bottom 

Insulated; welded steel tank constructed in 1973, concrete dike secondary 
containment; 
Corrugated steel tank on concrete pad, paint chips observed on gravel, stained 
pad and gravel; potential releases to subsurface through tank bottom 

• 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit l/6/97; 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit 1/6/97 

I 

I Coatings Survey Rpt 
dated I /5/96 by Vass : 

RETEC Visit I/6/97 

RETEC Visit 1/6/97 

RETEC Visit l/6/97 I 
' 

i 

RETEC Visit 116/97 
I 
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B-5 

B-5 

B-5 

8-5 

B-5 

B-5 

Tank 4388 
Utility 
I 5,000 gallons 

Tank 4389 
Uniguide46 
15,000 gallons 

Tank 4390 
Bare Chain 
15,000 gallons 

Tank 4391 
Utility 
15,000 gallons 

Tank 4392 
Utility 
15,000 gallons 

Tank 4393 
Utility 
15,000 gallons 

-

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 1985; concrete dike secondary containment; 
Insulated; 
Corrugated steel tank on concrete pad, staining on concrete; polential releases 
to subsurface through tank bottom 

Welded steel tank constructed in !985; concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, staining on concrete; potential releases 
to subsurface through tank bottom 

Welded steel tank constructed in 1985; concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad; potential releases to subsurface 
through tank bottom 

Welded steel tank constructed in 1985; concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, staining on pad; potential releases to 
subsurface through tank bottom 
Welded steel tank constructed in 1985; concrete dike secondary containment; 
Release of268 gallons of super ATF due to tank overfill; 

200 gallons of paratac released from cam lock fitting onto ground; oil 
recovered and put into slop tanks; 
On concrete pad, staining on pad; potential releases to subsurface through 
tank bottom 

Welded steel tank constructed in 1985; concrete dike secondary containment; 
On concrete pad, staining on pad; potential releases to subsurface through 
tank bottom 

• 
RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

I 

RETEC Visit 1/6/97 

Accident/Incident 
Report dated 517/93; 
Incident Report dated 

1 

6121191; I 

RETEC Visit 1/6/97 

RETEC Visit 116/97 

34 



0 
0 
""C 
0 
0 
~ 

~ 
~ 

~ 
co 

• 
LUBE-LOW 

LUBE-LOW 
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B~5 

B-5 

B-5 

B-5 

8-5 

B-5 

B-5 

---

Tank4394 
HP 20W/40 
15,000 gallons 

Tank 4395 
Utility 
15,000 gallons 

Tank4397 
LS85/140 
15,000 gallons 

Tank 4398 
Utility 
15,000 gallons 

Tank 4399 
Utility 
15,000 gallons 

Tank 4400 
Guardol40 
15,000 gallons 

Tank 4401 
Utility 
15,000 gallons 

-------· 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Welded steel tank constructed in 1985; concrete dike secondary containment; 
On concrete pad, staining on pad; potential releases to subsurface through 
tank bottom 

Welded steel tank constructed in 1985; concrete dike secondary containment; 
On concrete pad, staining on pad; potential releases to subsurface through 
tank bottom 

Welded steel tank, constructed in 1985; concrete dike secondary containment; 
insulated; 
On concrete pad, staining on pad; potential releases to subsurface through 
tank bottom "' 

Welded steel tank, constructed in 1985; concrete dike secondary containment; 
insulated; 
On concrete pad, staining on pad; potentia\ releases to subsurface through 
tank bottom 

Welded steel tank, constructed in 1985; concrete dike secondary containment; 
insulated~ 
On concrete pad; potential releases to subsurface through tank bottom 

Welded steel tank, constructed in 1985; concrete dike secondary containment; 
insulated; 
On concrete pad, staining on pad; potential releases to subsurface through 
tank bottom 

Welded steel tank constructed in l985; concrete dike secondary containment; 
Last painted unknown; top course eastside contains approx. three square feet 

of coating breakdown with rusting of the substrate; 
On concrete pad; potential releases to subsurface through tank bottom 

• 

. RETEC Visit l/6/97 

RETEC Visit 1/6/97 ' 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

I 

RETEC Visit 1/6/97 
i 
I 

I 

RETEC Visit 1/6/97 

I 
I 

Coatings Survey Rpt 
dated 1/5/96 by Vass 
RETEC Visit J /6/97 

----
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B-5 

B-5 

B-5 

B-5 

B-5 

B-5 

B-5 

---·-

Tank 4402 
ATFType F 
15,000 gallons 

Tank 4403 
Super IOW-40 
15,000 gallons 

Tank 4404 
Utility 
15,000 gallons 

Tank4405 
Lubrizoi5191A 
15,000 gallons 

Tank 4406 
HiTec 7729 
15,000 gallons 

Tank 4407 
Anglamol 6084A 
15,000 gallons 

Tank 4408 
ECA 4537 
15,000 gallons 

-· 

ENVIRONMENTAL .£LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
{Continued] 

Welded steel tank constructed in I 985, concrete dike secondary containment; 
On concrete pad, staining on pad and valves to pipeline; potential releases to 
subsurface through tank bottom 

Welded steel tank, constructed in 1985; concrete dike secondary containment; 
On concrete pad, staining on pad; potential releases to subsurface through 
tank bottom ) 

Welded steel tank, constructed in 1985; concrete dike secondary containment; 
On concrete pad, staining on pad; potential releases to subsurface through 
tank bottom 

Welded steel tank, constructed in 1987; concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, staining on pad and valves; potential 
releases to subsurface through tank bottom 

Welded steel tank constructed in 1987, concrete dike secondary containment; 
insulated; 
ComJgated steel tank on concrete pad, staining on pad and valves; potential 
releases to subsurface through tank bottom 

Welded steel tank constructed in 1987, concrete dike secondary containment; 
insulated; - .... 

Corrugated steel tank on concrete pad, staining on pad and valves; potential 
releases to subsurface through tank bottom 

Welded steel tank constructed in 1987, concrete dike secondary containment; 
insulated; 
Corrugated steel tank on concrete pad, staining on pad and valves; potential 
releases to subsurface through tank bottom 

···--

• 

RETEC Visit l/6/97 

RETEC Visit 1/6/97 I 

RETEC Visit 1/6/97 

RETEC Visit I/6/97 

RETEC Visit 116/97 
I 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

-·--
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FBARF1LL 

FGAR1 
FPHSEl 
FPHSE2 

FBOIL 

FCOOP 

FBLACK 
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B-4 to C-5 

B-4, B-5 

B-5 

C-4, C-5 
C-4 
C-5 

C-5 

C-5 

C-5 

C-5 

C-5 

Lube 
Manufacturing 
and Packaging 
Warehouse 

Former Drum 
Platfollll/Canning 
Plant 

Fonner Lube Oil 
Barrel Fillers 
Fonner Garage 
Fmr Pumphouse I 
Fmr Pumphouse 2 

Fonner Boiler 
House 

Former Cooper 
Shop 
Fmr. Blacksmith 

Tank 4338 
HiTec 2S39 
15,000 gallons 

Tank 4339 
Lubrizo\4702 
I ,000 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Grates in concrete floor collect spills which are pumped to the 5,000 gallon 
underground flush tank outside the warehouse; the 5 gallon and I gallon 
bucket filler are underlain by a concrete vault which goes to the sump; old 
floor drains exist but it is unknown where they go to; potential releases to 
subsurface 
A former warehouse/drum platform/canning plant was located in the 
south/southwest part of the contempomry warehouse; the warehouse 
(including an inside drum platfom1 and canning plant) was evident in a circa 
1910 photograph; the warehouse was razed by 1974; 
The 1931 and 1940 tenninal drawings depicted lube oil barrel fillers at the 
south side of the former warehouse; 
A fanner garage and pump houses were noted in a circa 1910 photograph; 
seven storage tanks were observed west/northwest from the structure in 191 0; 
the structures were replaced between 1973 and 1974 by the contemporary 
warehouse; 
The former Boiler House was observed in the circa 1910 photograph; it was 
removed by 1941; three tanks were erected to the west by 1955, they were 
removed by 1974; 
The former Cooper shop was situated south/southeast from the barrel fillers, 
the warehouse extended southeastward over it between 1952 and 1955; 
Former Blacksmith Shop was located north of former Boiler House; 
On 817/93, 40 gallon release of Guard a I 15/40 to ground; recovered by 
portable suction trailer; 
On 2112/96, lube oil additive supply hose burst spraying lubrizol 5704 in the 
lube oil blending area; approximately 3 gallons spilled onto the blending 
loops and the sump area under the equipment 
Welded steel tank constructed in 1985; concrete dike secondary containment; 
Located in warehouse; potential releases to warehouse floor through tank 
bottom 

Welded steel tank constructed in 1974; concrete dike secondary containment; 
Located in warehouse; potential releases to warehouse floor through tank 
bottom 

• 
RETEC Visit, 1997 

i / 
M/B&A, 1997 

I 

~ 

Accident/Incident 
report dated 8/7/93; 
Incident Report dated 
2/12/96; 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 
I 
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(continued] 
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C-5 

C-5 

C-5 

C-5 

C-5 

C-5 

C-5 

C-5 

Tank 4340 
Lubrizo 1 9692 
1,000 gallons 

Tank4341 
Acryloid 154/70 
I ,000 gallons 

Tank4342 
Acryloid 154/70 
I ,000 gallons 

Tank 4343 
Amoco 158 
1 ,000 gallons 

Tank 4344· 
Priolene 691 0 
I ,000 gallons 

Tank 4345 
0\oa 1232A 
I ,000 gallons 

· Tank4346 
Lubrizol 9990A 
I ,000 gallons 

Tank 4347 
Acry!oid I-IF833 
I ,000 gallons 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
{Continued! 

Welded steel tank constructed in 1974; concrete dike secondary containment; 
Located in warehouse; potential releases to warehouse floor through tank 
bottom 

Welded steel tank constructed in 1974; concrete dike secondary containment; 
Located in warehouse; potential releases to warehouse floor through tank 
bottom 

Welded steel tank constructed in 1974; concrete dike secondary containment; 
Located in warehouse; potential releases to warehouse floor through tank 
bottom 

Welded steel tank constructed in 1974; concrete dike secondary containment; 
Located in warehouse; potential releases to warehouse floor through tank 
bottom 

Welded steel tank constructed in 1974; concrete dike secondary containment; 
Located in warehouse; potential releases to warehouse floor through tank 
bottom 

Insulated; welded steel tank constructed in 1974; concrete dike secondary 
containment; located in warehouse; potential releases to warehouse floor 
through tank bottom 

Insulated; welded steel lank constrllcted in 1974; concrete dike secondary 
containment; located in warehouse; potential releases to warehouse floor 
through tank bottom 

Insulated; welded steel tank constmcted in 1974; concrete dike secondary 
containment; located in warehouse; potential releases to warehouse floor 
through tank bottom 

• 
RETEC Visit I/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 

RETEC Visit 1/6!97 

RETEC Visit 1/6/97 

I 

~-- -
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FMR-FOAM 

FUST-1 

UST-2 

UST-3 

3-2798\purtland.doc· 
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C-5 Tank F-8 
Slurry 
1,050 gallons 

C-5 Tank F-9 
Mobilad G305 
2, 772 gallons 

C-5 Former foamite 
tanks 

B-6 Former 
Underground 
Storage Tank 
1669 

B-7 Underground 
Storage Ta~k 

B-7 Underground 
Storage Tank 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued} 

Welded steel tank constructed in 1954, concrete dike secondary containment; 
potential releases to warehouse floor through tank bottom 

Welded steel tank constructed in 1954, concrete dike secondary containment; 
potential releases to warehouse floor through tank bottom 

Two fonner foamite tanks were located southeast from the former garage 

Located South of the Upper Lube CeH; removed in 1985; no record of clean 
closure; 
Tank overfill resulted in release of 310 gallons of RR-40 on 9/l 0/81; 

Potential releases to subsurface from spills and/or integrity failure 
Located -40' east ofF-tank farm next to UST-3; 1,000 gallon capacity; 
contains gasoline; 
A flow signature extended to the north in the t 9&4, 1990, and 199! aerial 
photographs; 
Potential releases to subsurface from spills and/or integrity failure 
Located -40' east ofF-tank farm next to UST-2; I 0,000 gallon capacity; 
contains diesel~ 

, ... 

A flow signature extended to the north in the !984, 1990, and 1991 aerial 
photographs; 
Potential releases to subsurface from spills and/or integrity failure 

• 
RETEC Visit l/6/97 

RETEC Visit 1/6/97 

M/B&A, 1997 

Tbl of reported spills 
at Unocal fr. l/75 to 
9/93 file TM-0608; 
RETEC Visit 1/6/97 

M/B&A, 1997 

RETEC Visit 1/6/97 

M/B&A, 1997 

I 

~~-~~---
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. o•~ • ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

UST·4 C-6 Underground Located under Lab; 5,000 gallon ·capacity; contains dirty oil; installed in US EPA Table of I 
Storage Tank 19B4, constructed of steel; USTs at the Portland 

Facility dated 9/8/89; 
UST overfill of 127 gallons of RRA-40 on 6/22/82; Reported spills, 1175 , 

to 9/93 file TM-0608; I 

On 6/8/93, there was a 350 gallon release of diesel onto concrete slab and into Accident/Incident 
drain to the process separator; Report dated 6/S/93; 
Total of 50 gallons of90 neutral released onto a blacktop and cement area due Incident Report dated 
to overfill; spHJ was contained and cleaned up with absorbent material; 9/4/92; 
Overfill oftank released 12 gallons of oil; spill contained on concrete pad and Incident Report dated 
cleaned up with absorbent pads; 7/31/92; 
Potential releases to subsurface from spi lis and/or integrity failure 

UST-5 C-6 Underground Located under lab; 5,000 gallon capacity; contains clean oil a/or dirty oil; 9/8/89, USEPA Tbl 
Storage Tank installed in 1984, constructed of steel; of USTs at Portland; 

Potential releases to subsurface from spills and/or integrity failure 
UST-6 D-3 Underground Located near southeast corner of TF# I; 550 gallon capacity; contains retain; 9/8/89, US EPA Tbl 1 

Storage Tank installed in 1983, constructed of steel; of USTs at Portland; 
Potential releases to subsurface from spills and/or integrity failure 

UST -7 D-3 Underground Located near southeast comer ofTF# I; 550 gallon capacity; contains retain; 9/8/89, USEPA Tbl 
Storage Tank installed in 1983, constructed of steel; of USTs at Portland; 

Potential releases to subsurface from spills and/or integrity failure 
UST-8 D-3 Underground Located north of the truck loading rack; 550 gallon capacity; contains diesel 9/8/89, USEPA Tbl ' 

Storage Tank additive; installed in 1983, constructed of steel; of USTs at Portland; 
Potential releases to subsurface from spills and/or integrity failure 

UST-9 F-3 Underground Located under the garage; 650 gallon capacity; contains slop oil; installed in 9/8/89, USEPA Tbl 
Storage Tank 1983 or 1986, constructed of steel; of USTs at Portland; 

Potential releases to subsurface from spills and/or integrity failure 
FUST-1.0 G-4 Fonner Located behind maintenance in the garage; 675 gallon slop oil tank; 9/8/89, USEPA Tbl 

3-2798\port!and.doc 
March 24, !997 

. Underground Removed approximately 1990; installed in 1983; constructed of steel, contains of USTs at Portland; 
Storage Tank used oil; 

_ __!'otential releases to subsurface from spills and/or integrity failure 

• 
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FUST-11 

P-IA 

P-2A 

P-lB 

P-IC 

P-2B 

P-3A 

PUMP-UP 

PUMP~LOW 
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C-6 Fonner 
Underground 
Storage Tank 

D-5 Pumps 

G-4 Pumps 

D-4 Pumps 

C-5 Pumps 

G-4 Pumps 

D-7 Pumps 

B-6 Upper Lube Cell 
Pumps 

B-5 Lower Lube Cell 
Pumps 

----- --

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued} 

Located north of the boiler house; I 0,000 gallon capacity; abandoned in 
place; installed in 1972 constructed of steel; diesel; 
Potential releases to subsurface from spills and/or integrity failure 
Concrete pump pad next to tank 2784 has staining on concrete and drains; 
piping network next to tank 2784 has staining on concrete; pump pad near 
2783 saturated with product and gravel around it was saturated; potential and 
unreported releases of hazardous constituents to ground surface and/or 
subsurface 
Concrete pump pad between TK-3412 and TK-3413 was stained; potential 
and unreported releases of hazardous constituents to ground surface and/or 
subsurface 
Pump pad between TK-2669 and TK-36; staining on concrete, on pumps, no 
cracks; Black oil blender area on concrete pad has staining and drips; 
potential and unreported releases of hazardous constituents to ground surface 
and/or subsurface 
Minor staining on pump pad between Tanks 2579 and 1471; potential and 
unreported releases of hazardous constituents to ground surface and/or 
subsurface 
Concrete pump pad between TK-2982 and TK-2983 has staining on valves 
and pump·s and concrete pad; potential and unreported releases of hazardous 
constituents to ground surface· and/or subsurface 
Concrete pump pad next to Tank 3579 has visible product, no cracks; 
potential and unreported releases of hazardous constituents to ground surface 
and/or subsurface 
Staining on concrete; no visible cracks; staining on piping; potential releases 
to subsurface and/or ground surface; potential and unreported releases of 
hazardous constituents to ground surface and/or subsurface 
Staining on concrete; no visible cracks; staining on piping; potential releases 
to subsurface and/or ground surface; potential and unreported releases of 
hazardous constituents to ground surface and/or subsurface 

• 
9/8/89, USEPA Tbl 

I 
of USTs at Portland; 

RETEC Visit 1/6/97 
I 
i 
I 

RETEC Visit 1/6/97 

RETEC Visit I/6/97 

I 

RETEC Visit I/6/97 

i 

RETEC Visit 1/6/97 I 

RETEC Visit l/6/97 I 

RETEC Visit l/6/97 

RETEC Visit 1/6/97 
I 

---- --
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OWS-001 

OWS-002 

OWS-003 

OWS-004 

ROUTF 
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-

C-7 Oil Water 
Separator #00 I 

D-4 Oil Water 
Separator #002 

E-5 Oil Water 
Separator #003 

H-4 Oil Water 
Separator #004 

K-3 River Outfall 

-

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

The sep01rator was constructed by 1969; discoloration, possible liquid was 
evident north/northeast from the storm water separator in 1975 aerial 
photographs; 
Located in the industrial fuel oils tank farm just south of the former asphalt 
process area; potential releases to subsurface from overflows and/or integrity 
failure 
Located in the diesel and black oil tank farm; potential releases to subsurface 
from overflowsand/or integrity failure 
The final box sump was first evident in 1975 photographs; the Process Water 
Separator No. 003 was installed at the same time; 
5,oog gallons of gasoline spilled into the API separator and was removed with 
a vacuum truck; 
Located in the diesel and black oil tank fami; potential releases to subsurface 
from overflows and/or integrity failure; full of product/water mix; TPH probe 
in separator 
Located in the gasoline tank farm; potential releases to subsurface from 
overflows and/or integrity failure 
Light-toned point discharges to the river were noted in 1952, 1964, 1966, and 
1971; the reflectance of the discharges was a result of a high suspended solids 
load and/or from the rolling of sediments in the river; the 1966 discharge was 
particularly milky in appearance and may have been the result of a foreign 
substance; In 1972, a box or pipe was added at the discharge point; from 1974 
onward, various floating booms surrounded the discharge point and much of 
the river bank north from the Unocal wharf; the new sewer discharge outfall 
was added between 1977 and I 980; thereafter, it was not clear whether or not 
the old outfall continued to be used; however, between 1986 and 1990, the 
bank was regraded in the vicinity of the old outfall; petroleum seeps may have 
continued in the vicinity, because floating booms were maintained along the 
entire bank through the 1996 photograph date; booms extended along the 
entire Unocal waterfront in the 1977 aerial photograph; 
Approximately 20-30 gallons of black oil observed on river outfall; booms 
contained it 

L__ ___ 
--- ---· -

• 
M/B&A, 1997 

' 

RETEC Visit 1/6/97 

i 

RETEC Visit 1/6/97 

M/B&A, 1997 

I 0/28/94 Incidnt Rpt; 
RETEC Visit 116/97 

; 

RETEC Visit 1/6/97 

M/B&A, 1997 

i 

!0/29/92 Preliminary 
Notification Incident 
Report; 
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D-4 

E-4 

C-3, D-3 

---

Drum Storage 

Truck Loading 
Rack {includes 
Fmr Tanks 589, 
590, 1471, 1472, 
1902, and 1989) 

Fmr. Truck Load 
Rack No.2 

-· 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Drum storage area located next to tank 4369, drums sla(;ked on concrete pad 
and within a fenced area; potential releases of hazardous constituents due to 
storage a/or handling 
Rebuilt in \979-\980~ loads gas, diesel and ethanol; no cracks in concrete, 
minor staining;_ pot_ential releases of hazardous constituents to ground surface_ 
Two aboveground rectangular Tank Nos. 1902 and 1989, were depicted on a 
1940 terminal drawing; the tanks were noted as containing stove oil on a 1950 
Sanborn Map; The contemporary truck loading rack was constructed pre-
1951; a new canopy and asphalt paving were noted in 1980; 
The former truck loading rack No.2 was evident in the 195 t photographs and 
was removed by 1980; 
On 3/25/85, 246 gallons of leaded gasoline spilled and was contained in an 
underground spill containment tank; 
On 12/15/95,200 gallon gasoline spill due to a mechanical malfunction was 
contained in emergency overflow tank; 
During unloading, 10 gallons of 100 neutral oil was released onto the concrete 
pad beneath the tank car where it was cleaned up; 
During loading, 3.5 gallons of7EP gear lube was released; it was recovered 
and wiped up with absorbent pads; 
83 gallon spill of unleaded gasoline due to overfilling of truck; 
72 gallons of unleaded spilled during loading due to truck overfill; 
10 gallons of gearlube spilled onto the asphalt pavement; contained with 
absorbent pads; .. 

10 gallon spill onto concrete pad; 
40 gallons of diesel spilled & captured in drain to the separator; 
I 00 gallons of diesel entered the diesel knock-down tank and an additional 
I 00 gallons was washed down the rack drain; no product escaped the racks 
concrete catchment system 

· l 0 gallons of guardol 15/40 to released to separator drain during loading; 

• 
RETEC Visit 1/6/97 

I 
RETEC Visit 1/6/97 

M/B&A, 1997 

/ 
I 

I 

Incident letter dated I 

ll/25/96 from P. 
Schneiders to E. 
DeBerry, DEQ; 
Incident report dated 
6/23/92; 
Incident Report dated : 
12/30/92; 
5/6/91 Incident Rpt; 
4/26/90 Incident Rpt; 
Incident report dated 
8/23/90; 
9/13/90 incident Rpt; 
5/18/89 incident Rpt; 

I Incident report dated 
4115/88; 

11/l/88 incident Rpt 
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T-LOADING 

FRORCK 

FLRCKl 

UNLOAD 

LOAD-80 

FASRCK 

LOAD-LUBE 
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C-4 

C-4 

C-3 

F-3 

D-6 

D-6 

D-6 

Truck Loading 
· Rack 

Fmr. Road Oil 
Load Rack 
Fmr. Truck Load 
Rack No. I 
(Area also 
in dudes seven 
former tanks) 
Truck Unloading 
Rack 

Black Oil Truck 
Loading R~ck 

Former Asphalt 
Loading Rack 
Lube Loading 
Rack 

ENVIRONMENTAL .ELINE ASSESSMENT 
_ ... AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued) 

Truck Loading Rack from the Lube Warehouse; potential releases of 
hazardous constituents to ground surface 
Former road oil load rack was sketched on a 1940 terminal drawing, it had 
been removed by 1952; 
Former truck loading rack No. I was located north/northwest from the Fonner 
warehouse, a discoloration from a possible release was observed east from the 
rack (1946), the rack was dismantled by 1951; 
Historical aerial photographs indicate seven former aboveground storage 
tanks were present in this area 
Discoloration and now signatures in the vicinity of the unloading area were 
obseJifed in 1964, 1966, 1971, and 1972; stains were evident in 1980 and 
1990; 
Truck Unloading Rack; potential releases of hazardous constituents to ground 
surface 
Truck Loading Rack for black oil; this loading rack was observed in 1990; 
potential releases of hazardous constituents to. ground surface; a layer (several 
inches thick) of hydrocarbon residues was located in a concrete-lined pit at the 
Black Oil Truck Loading Rack; canopy-covered rack was first noted in 1974; 
Historical aerial photograph indicated that the former asphalt loading rack was 
in this location 
The lube oil loading rack or predecessor was evident in the 1955 aerial 
photographs; A 1969 Sanborn Map depicted a filling stem at this location; 
discoloration was observed southwest and northeast from the rack in the 1969 
photographs; a liquid flow was noted northeast from the rack (1972); stains on 
the pavement were observed in the vicinity of the rack in 1980; 
Staining on concrete by lube slop tank and diesel slop tank; piping and pump 
near asphalt slab drain valve is stained on concrete, approx. 22 drums of 
diesel slop are stored in a staging area; no cracks, some staining at lube 
loading rack; potential releases of hazardous constituents to ground surface 

• 
RETEC Vis it 1/6/97 

M/B&A, 1997 /" 

/ 

I 

M/B&A, 1997 

RETEC Visit 1/6/97 

RETEC Visit 1/6/97 
M/B&A Visit 1/21/97 
M/B&A, 1997 

v 
M/B&A, 1997 I 

I 

RETEC Visit I /6/97 
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D-6 Lube Unloading 
Rack 

D-6 Former Emulsified 
Asphalt Loading 
Rack 

J-3 Old Doane Ave 
Storm Sewer 

·-· 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Some cracks, staining, approximately 50 drums stored; potential releases of 
hazardous constituents to ground surface; An overhead pipeway was noted 
terminating in the vicinity of the future loading rack in 1955; discolored soil 
was noted northwest from the pipeway terminus in 1963; the overhead 
pipeway was removed, and a canopy-covered rack was observed in 1969; 
extensive liquid flows to the west/northwest were observed in 1970, 1971, and 
1972; a flow appeared to extend north, downslope into the containment area 
for Tank Nos. 2783 and 256 I; it terminated in the vicinity of the future final 
box sump; discoloration and staining were observed north/northwest from the 
rack in 1974; an active flow to the west/northwest from the north side of the 
rack was evident in 1975; liquid flow north/northwest from the rack was 
evident in 1980; the canopy was removed by 1990; Historical aerial 
photographs indicate that the former emulsified asphalt loading rack was in 
this location and adjacent to the asphalt loading rack; 
A 27-inch wood stave storm sewer had been impacted by hydrocarbons via 
groundwater filtration since at least the early 1970s; the storm sewer was 
found to have cracks and deteriorated joints which allowed hydrocarbon and 
groundwater inti ltration; the leaks to the storm sewer created hydrocarbon 
discharges at the outfall at the Willamette River; 
Hydrocarbon leakage first reported in 1974; the old Doane Ave. storm drain 
continued to be a location of hydrocarbon seepage from 1974 -\982 and again 
in 1988; 
Oil spill of unknown quantity infiltrated into Doane Street storm sewer from 
private sewer line closest to manhole ncar loading rack; sewer line leak was 
repaired on 2/10175; 
On Aug. 19, 1996, Doane Ave storm sewer was inspected at manhole 2, in the 
tank farm; it was brick lined and contained water and a layer of mud coating 
the base with some hydrocarbons present in the mud material; sheen on the 
water released from behind the gate valve indicate that some product is 
present in this section of line; 
Between 1974 and 1978, more than 9,000 gallons of petroleum product were 
recovered from Old Doane Ave. Storm sewer 

• 
RETEC Visit 1/6/97 
M/B&A, 1997 

! 

/ 
Draft Preliminary 
Assessment, SECOR, 
Tualatin, OR, 
G/15/93; 

Draft Interim Action 
Work P\an, 
Cl-12MHill, 11/1994; ! 

Tbl of reported spills I 
fr. l/75 to 9/93, file 
TM-0608; 
Letter to J. Comstock 
fr. CH2MHill dated 
8/30/96; 

Draft Pre I im Assess, 
SECOR, 6/15/93; 

. . --
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1-4 New 60-inch 
Doane Ave Storm 
Sewer 

C-6 Former Asphalt 
Plant 

I-5 Boom 
Containment Area 

ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

A seep was observed in 1984 at the riverbank beneath the invert of the new 
60-inch stonn drain; the backfill provided a pathway for the product 
migration; in 1987, a clay barrier and 12-inch product recovery well (RES-
New) were installed within the trench backfill to mitigate new product seeps; 
a bentonite barrier wall (13' wide x 4' thick x 8' high) was constructed by 
removing fill from the trench, the barrier wads keyed into the native silt 5' 
below the pipe bottom; 
In 1988, 3,210 gallons of product were recovered from the clay barrier and 
water depression/product recovery well; 
In 1992, 6.4 gallons were recovered, corresponding to a·decrease in 
recoverable hydrocarbons present; 
Sample collected from the surface of the Willarnette River at the outfall 
location on 10/20/94 contained No. 2 diesel-type hydrocarbons; potential and 
unreported releases of hazardous constituents a/or integrity failure 

Built approximately 1972, dismantled in 1984; probable releases of hazardous 
constituents from past operations; 
The plant was erected between 1967 and 1969; it was partially dismantled by 
1990; asphalt pipes and a heating apparatus were observed during the 1/21/97 
site inspection 
Between 1974 and 1978, 9,000 gallons of petroleum product were recovered 
from this area 

-- -- - ---· ---

• 
Draft Interim Action j 

Work Plan, 
Cl-12MHill, ll/1994; I 

12/20/88, Annual 
Progress Rpt, Riedel, 
12112/93, 1992 Final 
Report, Riedel, 
10/27/94, Ltr to l 
Comstock from T. 
Fisk; 

RETEC Visit i/6/97 

M/B&A, 1997 

i 

Draft Preliminary 
Assessment, SECOR, 
Tualatin, OR, 

I 
6/15/93; 
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M-4 UNOCAL Dock 
Area 

ENVIRONMENTAL .£LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Light sheens were visible along the shore of the Unocal and Chevron docks in 
1982; Gasoline spill of 1 gallon; oil spill of I pint; diesel spill of Y:t gallon; 

Hydrocarbon discharge to the river immediately downstream from the Unocal 
. Dock was reported in Jan. 1982; booms installed; Old Holbrook Slough 
Interceptor Trench installed in 1988 along the beach line between Unocal's 
and Chevrons loading docks; 
2,000 gallons of diesel spilled at the dock on 7/19/82, boom deployed; 
unknown quantity of oil spilled into Willamette river, containment tanks 
flooded- oil spilled over on 12/7/84; booms deployed; 

BTEX concentrations in wells in the riverfront dock area from 1995/1996: B-
4 (FPLH), B-17 (B = 830 ppb, T == 36 ppb, E = ! 6 ppb, X"' 43 ppb), B- I 8 (X 
= 0.6 ppb), B-22 (FPLH), B-35 (FPLH), B-36 (B == 480 ppb, T == 8.9 ppb, E = 
8.2 ppb, X= 9.6 ppb), B-37 (FPLI-1); 
On 2/19/94, spill of approx. 1 pint of oil into bay, contained with absorbent 
pads, and containment boom; 
Spill of2 gallons of cutter stock into bay; absorbent pads and booms 
deployed; 
On 9/4/93, approx. 80 gallons of unleaded spilled into the bay from an 
undetennined source; Unocal not responsible, spill origin undetermined; 
Product backed up in the seepage containment project and 5 gallons seeped 
into the Willamette River; 
Sheen observed under Unocal dock; 

-- --- ·--~~- -~ 

• 
DEQ Spill Reports 
Draft Prelim. Assess., 
SECOR (6!l5/93) 
Willbridge Site 
Annual Progress Rpt, 
Riedel (12/20/88) 

Reported spills at 
UNOCAL (Jan I 975 
to Sept. 1993), file 
TM-0608; 
Technical Memo #3b 
to J. Comstock fr. 
Bruce Brady-Heine 
(CH2MHill) 12/6/96; 
Accident/Incident 
Rpt dated 2/l9/94; 
Accident/Incident 
Rpt dated 6/20/94; 
Accident Rpt 9/8/93; 

Incident Rpt 8/7/92; _ 
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Underground 
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ENVIRONMENTAL ·~LINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

2 gallons of diesel sprayed out onto the pier; diesel was contained on dock 
catchment system; 
Approx. 0.5 gallon release of diesel No.2 into the river; 
7 gallon release of diesel No.2; 5 gallons to the river, absorbent pads were 
deployed; 
Drains go to tank undemeath the dock which are pumped into the storm water 
system to separator 003; the undcrdock storage tank is a 2050 gallon tank; 
Yellow floating booms were present in the water on either side of the Unocal 
wharf; 
A circa 1925 oblique photo indicated that a wharf was not associated with the 
terminal; the oil and grease warehouse was identified on the 1931 terminal 
drawing; the wharf and warehouse were confirmed in the circa 1936 photos; a 
former laydown yard was also identified on historical aerial photographs 
On Oct. 18, 1996, a total of 60 gallons of ethanol was released into the 
process water system when an air eliminator at pump G-159 failed; no 
indications that the release reached OWS 003 or that any of the ethanol/water 
mixture was discharged to the POTW; 
Two boilers, fired by natural gas 
Discontinued maintaining fleet oftrucks in 1994, store lube in this garage for 
maintenance purposes; three drains tie into catch basin; to underground slop 
tank; some cracks in pavement floor; one other drain in floor which is now 
blocked off; potential releases of hazardous constituents through drains 
The garage building and former shops (maintenance/machine and repair) were 
evident in the 1936 photographs; the building was expanded to the northwest 
between 1941 and 1947; it was modified (downsized) to its present-day 
configuration between I 984 and 1986; 
Failed gasket leaked 5 gallons of ethanol onto the ground; approximately 25 
gallons of soil were impacted; 

. On 10/27/94, unleaded gasoline release from a valve on a product pipeline of 
8700 gallons; the product was contained in the containment system and 
recovered from the oil/water separator; potential and unreported releases of 
hazardous constituents a/or integrity failure 

. --

• 
Prclimin. Incident 
Rpt dated 2/6/92; 
Incident Rpt 12/11/91 
Incident Rpt 7/4/90; 
Incident Rpt I 0/10190 
RETEC Visit 1/6/97 

MIB&A Visit 1/21/97 

Draft Interim Action 
Work Plan, 
CH2MI-Iill, I !II994; ,../ 

Incident Report dated 
I 0/ l 8/96; 

RETEC Visit l/6/97 
RETEC Visit 

M/B&A, 1997 

Incident lnvestig Rpt 
dated l 0-6-95; 
Follow-up Report as 
Required by Sara 
Title ll I dated 
J 117/94; 

--- ---
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B-4 Former Railroad 
Loading/ 
Unloading Rack 

B-7 Railroad Car 
Loading Area 

B-7 Former Shed 

- -

ENVIRONMENTAL ~ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

Fonner railroad loading/unloading rack was located west from and adjacent to 
the former warehouse; three spur tracks from the Burlington Northem 
Railroad entered the Terminal from the northwest; the tracks originally 
terminated northwest from the Lower Lube Cell; they were removed when the 
new warehouse was constructed between 1973 and 1974; 
Drips from rail car valves observed on ties and gravel; potential creosote 
contamination from preserved ties a/or releases of hazardous constituents 
from railcar transportation, maintenance or cleaning; the gravel was 
hydrocarbon-stained in and around the Railroad Loading/Unloading Racks; 
On 2/17/89, 10 gallons of Super RR-E 40 leaked in the loading area and was 
contained in the catchment system; 
On 9/30/91, 200 gallons of TLA555 released onto concrete catchment basin 
and cleaned up; 
On 3/8/93,2,955 gallons ofUnocai Ramar20W-40 release; 
On 1/24/94 approximately 527 gallons of Ramar blend were released onto the 
concrete slab and into the catch basin system where it was contained, 
recovered, and put into the slops tank; 
A shcd~like structure and spur track were observed in I 948, 195 I, 1956, 1966, 
and 1972~ soil around the shed was discolored; 

----- ---

• 
M/B&A, 1997 

/ 

RETEC Visit J/6/97 

M/B&A Visit 1/21/97 

Incident Rpt, 2/17/89 
I 

Incident Rpt, 9/30/91 

Incident Rpt, 3/8/93 
Incident Investigation 
Report, I /24/94 

M/B&A, 1997 
I 
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G~6 Off-Site Asphalt 
F-8 to G-9 Operations and 

Structures 
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ENVIRONMENTAL .ELINE ASSESSMENT 
AREAS OF CONCERN 

PORTLAND TERMINAL, OREGON 
[Continued] 

This largely unpaved area, located south/southeast from the boiler house, 
bordered by the railroad tracks (west), storage tanks (east/northeast) and the 
property line (south/southeast) appeared to have several functions: scrap 
yard, drum storage and possible cleaning, truck/trailer parking, and vehicle 
fueling; A mound of black material was observed in the general location of 
Tank No. 4253 (pre-development) in the 1955 aerial photographs; A trailer· 
typ'e structure was noted in 1956; From circa 1936 to circa 1940, drum storage 
was limited to an area between and including parts of future Upper Lube cell 
and the future boiler house; 
Drum storage and.possible cleaning were observed in the photographs circa . 
1951 to 1974 (generally southeast from the contemporary railroad racks); 
discolored soil and wet flows were evident in 1946, 1964, 1966, .[969, 1970; 
a possible disposal pit was observed in the southeast end of the drum storage 
area in 1972 and 1973, which also was a stockpile area for soil; 
discolored/wetted soil was evident throughout the southern end of the yard 
( 1961, 1963, and I 970); fill material was evident in the southeast corner of the 
yard in 1971; hydrocarbon stains to soil were observed in and around stacked 
drums at the southeast end of the yard in 1972 
The ethanol pit was constmcted by 1994; 
Potential release of hazardous constituents to ground and/or subsurface 
A former Unocal auto Repair Shop and Office were located east of the Tank 
Fann No.2 as shown on the 1950 and 1969 Sanborn maps; located to the 
north ofTank Farm No. lwas a former California Asphalt Corporation Oil 
Refinery (1950 Sanborn map); designated as a American Bitumuls & Asphalt 
Company Oil Refinery on a 1960 Sanborn map which subsequently became a 
Unocal Asphalt Plant; this facility was reportedly sold to Chevron in the 
1980s 

M/B&A, 1997 

M/B&A, 1997 
RETEC Visit I /6/97 
M/B&A, 1997 

--· --·- - ---- __ , -·-- - -
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Sa.n~at lF'e Pa.cifli.c JPlipenli.Xll.e lP'a.xhaexs, JL.P. 
1100 Town & CoWltry Road, Orange, California 92868 
714/560-4863 FAX 714/560-4884 

Santa Fe Pacific Pipelines, Inc. 
General Partner 

SFPP, L.P. 
Operating Partnership 

ENV 29.48.02 (5882.412.5716.LEK.0472) 
T.P. Danaher 
Manager 
Envirorunental Remediation 

Mr. Marty Kramer 
TOSCO- Portland Terminal 
5528 NW Doane Avenue 
Portland, Oregon 97210 

RE: REQUEST FOR INFORMATION 

October 8, 1997 

PIPELINE MAINTENANCE AND RELEASE HISTORY 
SFPP - PORTLAND STAT ION 
PORTLAND, OREGON 

Dear Mr. Kramer, 

Santa Fe Pacific Pipeline Partners, L. P. (SFPP) is submitting the following in response to your 
recent request for information. 

Pipeline Line Section 14 (Portland Station to our Eugene Terminal) was inspected in August, 1997 
using a gauge plate pig and a corrosion pig. The report is expected by mid-to-late October, 1997. 
The gathering lines are scheduled for inspection in the coming 2 to 5 years. Attached is a figure 
showing the location of the gathering lines and Line Section 14. 

A review of our records indicates four known releases within an approximate % mile of our Portland 
Station. Three of these releases occurred within our Portland Station. The cleanup is currently 
under the guidance of the Oregon Department of Environmental Quality. The fourth release 
occurred at the ARCO facility in the manifold area in September, 1976. 

If you have additional requests or concerns please contact Mark Sandon at the address on this 
letter head, by telephone at (714) 560-4867 or by facsimile at (714) 560-4884. 

Attachment 

H:\ ... \OAEGONIPORTlANDITOSGOL TIMJS nn 
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TOSCO 

Multnomah County Recorder 
421 SW 61

h Avenue, Rm. 308 
Portland, OR 97204 

Re: Oregon Well Ownership Information Forms 

To Whom, it May Concern; 

Tosco Distribution Company 
A Division ol Tosco Corporation 
Portland Terminal 
5528 Northwest Doane Avenue 
Portland, Oregon 97210 
P.O. Box 76 
Portland, Oregon 97207 

December 5, 1997 

In response to a request from Lisa Juul of the Oregon Water Resources Department Well 
Identification Program, please find the enclosed Oregon Well Ownership Information Forms 
for the five groundwater monitoring wells installed at the Tosco Portland Terminal. Also 
enclosed is a check for $40.00 to cover the costs of the recording fees (i.e., $8.00/form). 
Please be advised that Tosco purchased the terminal from Unocal on April 1, 1997 and these 
wells were installed prior to the acquisition in response to a spill Unocal experienced at the 
terminal. Tosco is,. however, managing the associated remediation activities for Unocal and 
has assumed responsibility for the wells on Unocal's behalf. 

If you have any questions, please feel free to contact me at (503) 248-1517. 

Sincerely, 

#d<?.d'-
Martin A. Cramer 
Project Manager, Remediation 

/mac 

Enclosures 

cc: Anita Rogers, Tosco Distribution Co. 
Dennis Coey, Tosco Distribution Co. 
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TOSCO CORPORATION 
PO BOX52085 
PHOENIX, AZ 85072-2085 21018719 REFINING 12/04/97 

120397 03-DEC-97 8852 03-DEC-97 40.00 0.00 
MAIL CK:M CRAMEI, 5529 NW DOANE AVE, PORTLAND OR 97210 

II' YOU HAVE ANY QUESTIONS. PLE.\SE CALL(602) 437-0600 
AND ASK FOR THE AP HELP DESK TOTAL 

BO 

40. ool 

O:lB 

0.00 

566831 

40.00 

40.00 
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STATE OF OREGON WELL OWNERSHIP INFORMATION FORM 
(FILE WITH COUNTY CLERK'S OFFICE) 

f 

Pursuant to ORS 537.788, owners of property on which a well is located shall, within 60 days following the construction 
and/or alteration of a new well or upon property transfer, record the following information in the property deed records 
at the appropriate County Clerks Office. Either the deed recording number or legal description of the property may be 
used to identify the property. 

Mailing Address: S Sa=-& N t.J UQ&M;, ~ ,?Q(!....T\..AI'::\.Q, Q{L. C,"])J).O 

Deed Recording Number (or legal description): l"Wtv'Dwlbrnt {Q. i~~)W,..srhe '.\N :> itAN.W-n.:\ \"E)SijL;[ ~~) 

Well Identification Number(s): L14950 51..) lJ"-t 0 f- S>u 1 
'1 . 

Rights and Responsibilities: Oregon law fmds that ownership and the rights to reasonable control of water within this state belongs 
to the public to be managed by the Water Resources Department. Most uses, of water require a water right issued by the Water 
Resources Department. However, state law allows some uses of groundwater without benefit of a water right. Contact the 
Department for more information. The Water Resources Department cannot guarantee the presence of water in the desired amount 
on a specific property. . 

In addition to the above, owners of properties on which a well is located are responsible for maintaining that well in a proper 
manner. Some basic requirements are listed below: 
1. All wells shall be maintained in a condition where they are not a threat to public health or safety, a source of contamination, 

or a waste of the groundwater resource, 
2. All wells shall be securely covered to prevent any foreign substance from entering the well. 
3. All wells shall be equipped with an access port or airline so that static water level information can be determined at any time. 
4. Well casing must be protected from damage and meet minimum extension requirements. 
5. Wells may only be permanently abandoned by a licensed and bonded well constructor or a landowner with a valid permit 

and bond. Well abandonment must be carried out in accordance with state rules. 

If you would like further information about water rights, maintaining I abandoning your well, or wish to receive a copy of the 
administrative rules concerning well construction, please contact the Oregon Water Resources Department by phone at (503) 378-
8455, or by mail at 158 12th Street NE, Salem, OR 97310. · ' 

l have read the above describing my basic rights and responsibilities related to well ownership. 

Signature of Property Owner: ,N.tf te:er- frJ1.- Mrca ~Cw 
Signed or attested before me this ____ ,..;;;3_fl-_t). ___ day of ~ CJ2d6'L , 19 '\] 

---~=· ~.a.l\M...=~h=·G@ ~~· ~"· ~-------- State of Oregon, County of f'\u~Yt>M!W'\ 
(Signatu~c) 

My Commission Expires: h.tl '2.-3 1 2 OQ I 

1 ..•......•••.•.•..••.••...•••......•..•.•...........•••••.•...•....•••.••....•.....•.....•.....•....•..•.......•.•............•.•...•.•••......•.•...•••.••.•••••..•.•.•......•••.••.•.•.•.••••...•.•.•••••.•.•.•••••••.•.....•...•.••.••••.....••.•.••.••• 1 
j Reco:r:ding Office Ut•c Only 1 _ 
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STATE OF OREGON WELL 0\VNERSHIP INFORMATION FORM 
(FILE WITH COUNTY CLERK'S OFFICE) , 

Pursuant to ORS 537.788, owners of property on which a well is located shall, within 60 days followiflg the construction 
and/or alteration of a new well or upon property transfer, record the following information in the property deed records 
at the appropriate County Clerks Office. Either the deed recording number or legal description of the property may be 
used to identify the property . 

. ProputyO~u~~OO=--~~o=~s~~~~~~~a~e~·-------------------
Mailing Address: s- b ~ N W "Do ec--u;.. 

' Deed Recording Number (or legal description): 1"\IAr'--rNUM.In.\ Co. )J'M&.;,e ~ \ ~ 1 RIW.&.L\ 1 E. , $>tO\ 'i; 
~\.J V'1. or:- Sw Y'1 Well Identification Number(s): L14949 

Rights and Responsibilities: Oregon law finds that ownership and the rights to reasonable control of water within this state belongs 
to the public to be managed by the Water Resources Department. Most uses of water require a water right issued by the Water 
Resources Department. However, state law allows some uses of groundwater without benefit of a water right. Contact the 
Department for more information. The Water Resources Department cannot guarantee the presence of water in the desired amount 
on a specific property. 

In addition to the above, owners of properties on which a well is located are responsible for maintaining that well in a proper 
manner. Some basic requirements are listed below: 
1. All wells shall be maintained in a condition where they are not a threat to public health or safety, a source of contamination, 

or a waste of the groundwater resource. 
2. All wells shall be securely covered to prevent any foreign substance from entering the well. 
3. All wells shall be equipped with an access port or airline so that static water level information can be determined at any time. 
4. Well casing must be protected from damage and meet minimum extension requirements. 
5. Wells may only be permanently abandoned by a licensed and bonded well constructor or a landowner with a valid permit 

and bond. Well abandonment must be carried out in accordance with state rules. 

If you would like further information about water rights, maintaining I abandoning your well, or wish to receive a copy of the 
administrative rules concerning well construction, please contr.ct the Oregon Water Resources Department by phone at (503) 378-
8455, or by mail at 15812th Street NE, Salem, OR 97310. ' 

I have read the above describing my basic rights and responsibilities related to well ownership. 

S~na~n~Proputy0wnu:_7~~~~.~--~~~~~==~-·~~~~r~a~~~~~~~~~~~~·~~~----
Signed or attested before me this ____ ....,3~~--- day of Do c:..P.!M.£!t::A.. , 19 ql · 

___ ___;;;~=-=-~-=u.:O=--'h~~·r==------- State of Oregon, County of t-1\.v..\-\-Y:> MAt!, 
(Sig/l(ll;e ~~ 

My Commission Expires: t\~stL\1 2.3.zDa\ 
I 

(Nota~ - Please Place Sea I Herej 

-

OFFICW. SEAL 
SHAWN Gaii.I.M 

NOTARY PU8IJC.OREGON 
COINS8ION NO.o&3100 

MV ~OliiiiiON EXPIRESIMR 2S, 2001 
~ ............................................................................................................................................................................................................................................................ i 
: Recording Office Use Only : 
1 After. Recor.cana r.et:urn to l>r'"''"'r.t:v 0wn~>rlnl l 
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STATE OF OREGON WELL OWNERSHIP INFORMATION FORM 
(FILE WITH COUNTY CLERK'S OFFICE) . 

Pursuant to ORS 537.788, owners of property on which a well is located shall, within 60 days following the construction 
and/or alteration of a new well or upon property transfer, record the following information in the property deed records 
at the appropriate County Clerks Office. Either the deed recording number or legal description of the property may be 
used to identi~ the property. 

Property Owner Name(s): -I-'-"'o"s.~c.<l.or~--....~C~.o.uB.o;'ll~e------·-----------...,....---
l\1ailing Address: SS"d--fs' NW Dof\Nti... ~ 6---) YaB-T&ANA , 0 B.. Cf"J /h\-0 

Deed Recording Number (or legal description): Mvu.'"[NQ.Mfn:\ Cn.;to""'""'lh2 · \N J ~. \ii..,.S.Ja. ~~) 

Well Identification Number(s): L14948 Su 'la.c.. th ... Sw V'1 . 
Rights and Responsibilities: Oregon law fmds that ownership and the rights to reasonable control of water within this state belongs 
to the public to be managed by the Water Resources Department. Most uses of water require a water right issued by the Water 
Resources Department. However, state law allows some uses of groundwater without benefit of a water right. Contact the 
Department for more information. The Water Resources Department cannot guarantee the presence of water in the desired amount 
on a specific property. 

In addition to the above, owners of properties on which a well is located are responsible for maintaining that well in a proper 
manner. Some basic requirements are listed below: 
1. All wells shall be maintained in a condition where they are not a threat to public health or safety, a source of contamination, 

or a waste of the groundwater resource. 
2. All wells shall be securely covered to prevent any foreign substance from entering the well. 
3. All wells shall be equipped with an access port or airline so that static water level information can be determined at any time. 
4. Well casing must be protected from damage and meet minimum extension requirements. 
5. Wells may only be permanently abandoned by a licensed and bonded well constructor or a landowner with a valid permit 

and bond. Well abandonment must be carried out in accordance with state rules. 

If you would like further information abou~ water rights, maintaining I abandoning your well, or wish to receive a copy of the 
administrative rules concerning well construction, please contact the Oregon Water Resources Department by phone at (503) 378-
8455, or by mail at 158 12th Street NE, Salem, OR 97310. • 

I have read the above describing my basic rights and responsibilities related to well ownership. 

Signature of Property Owner: il::tJf.: tf.~ tm..- Tosc.o ~-,(;..... , 
Signed or attested before me this )R.i'l day of llJcR~v .... ~!?A--: , l9....;q:....~1~.--_ 

----~~~ .... "-· M:h...:.~iio!-· q=;~~:..=...------- State of Oregon, County of tv\L\.\\ Dt>MAH 
(Signature ~c) 

My Commission Expires: ~1\\C..I;\ Z. :s, U>Ql 

i.
1
_: ................................................................................................ ;~~~-~~~-~; .. ·~~-;~~-~ .. ~~~ .. -~~~; ................................................................................................ l. 

'A -:t-P.:r PP.r."T"fl i "'r.f T"Pt'l,.'"n t'"' P'l''""''n~,...t-u r• ;~Q~~ (!!! \ 
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. . 

STATE OF OREGON WELL OWNERSHIP INFORMATION FORM 
(FILE WITH COUNTY CLERK'S OFFICE) . 

Pursuant to ORS 537.788, owners of property on which a well is located shall, within 60 days following the construction 
and/or alteration of a new well or upon property transfer, record the following information in the property deed records 
at the appropriate County Clerks Office. Either the deed recording number or legal description of the property may be 
used to identify the property. 

ProputyOwnuNameOO:~-~~~~~o~~C~c~~~P~·---------~-----------
Mailing Address: 5 SJ>-.8 NU bo f\N.'fi-. Pc.ti-, YOfl?\'\.ANo ' OC?... 9Jfb.!\ a 
Deed Recording Number (or legal description): M"LO:tNc:M...*'"' ~l:\) ·1o!clf':\s;,n \ N, ~·;,.:. \J.. 1 Su.T. l&-1 

S&J Y't 0 ,. S&.J V'i . Well Identification Number(s): L14947 

Rights and Responsibilities: Oregon law finds that ownership and the rights to reasonable control of water within this state belongs 
to the public to be managed by the Water Resources Department. Most uses of water require a water right issued by the Water 
Resources Departfl?.ent. However, state law allows some uses of groundwater without benefit of a water right. Contact the 
Department for more information. The Water Resources Department cannot guarantee the presence of water in the desired amount 
on a specific property. 

In addition to the above, owners of properties on which a well is located are responsible for maintaining that well in a proper 
manner. Some basic requirements are listed below: 
1. All wells shall be maintained in a condition where they are not a threat to public health or safety, a source of contamination, 

or a waste of the groundwater resource. 
2. All wells shall be securely covered to prevent any foreign substance from entering the well. 
3. All wells shall be equipped with an access port or airline so that static water level information can be determined at any time. 
4. Well casing must be protected from damage and meet minimum extension requirements. 
5. Wells may only be permanently abandoned by a licensed and bonded well constructor or a landowner with a valid permit 

and bond. Well abandonment must be carried out in accordance with state rules. 

If you would like further information about water rights, maintaining I abandoning your well, or wish to receive a copy of the 
administrative rules concerning well construction, please contact the Oregon Water Resources Department by phone at (503) 378-
8455, or by mail at 158 12th Street NE, Salem, OR 97310. ' 

I have read the above describing my basic rights and responsibilities related to well ownership. 

Signed or attested before me this ____ :::::3;....~--- day of :t::u.w~~ , 19_qL.].L..-_ 

------~--o.-"_~....;:. ... .s;;o/9->,J)F=(,()·_....._ _______ State of Oregon, County of ~IL.\-\-NQ MAt\ 
(Signature of No~) 

:···························································································································································································································································~ : : 

... 1 Recording Office Use Only \_. 
11.f.t'P.T" 'P~f""'n,..Mi nn y,:.~11T"Y"' t-1""1 1=)-rnT"''~,....,, "'''"a,... In\ 
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STATE OF OREGON WELL OWNERSHIP INFORMATION FORM 
(FILE WITH COUNTY CLERK'S OFFICE) , 

Pursuant to ORS 537.788, owners of property on which a well is located shall, within 60 days following the construction 
and/or alteration of a new well or upon property transfer, record the following information in the property deed records 
at the appropriate County Clerks Office. Either the deed recording number or legal description of the property may be 
used to identify the property . 

. Property Owner Name(s): \osco Cc P..e._. _________________ _ 
Mailing Address: 5 Sa-&= N &..:> Do fY". f.. fkt-tr W~ Olk. 9:70=10 

I 

Deed Recording Number (or legal description): 1"\...~q~ l.o. Jo...!rS 'M) B.g,.y.;~ \"E.., $tg .. \ f{, 51-lflt 
CJ • ..,Sloo) ~ • 

Well Identification Number(s): L14946 ,.. ~ 

Rights and Responsibilities: Oregon law finds that ownership and the rights to reasonable control of water within this state belongs 
to the public to be managed by the Water Resources Department. Most uses of water require a water right issued by the Water 
Resources Department. However, state law allows some uses of groundwater without benefit of a water right. Contact the 
Department for more information. The Water Resources Department cannot guarantee the presence of water in the desired amount 
on a specific property. 

In addition to the above, owners of properties on which a well is located are responsible for maintaining that well in a proper 
manner. Some basic requirements are listed below: 
1. All wells shall be maintained in a condition where they are not a threat to public health or safety, a source of contamination, 

or a waste of the groundwater resource. 
2. All wells shall be securely covered to prevent any foreign substance from entering the well. 
3. All wells shall be equipped with an access port or airline so that static water level information can be determined at any time. 
4. Well casing must be protected from damage and meet minimum extension requirements. 
5. Wells may only be permanently abandoned by a licensed and bonded well constructor or a landowner with a valid permit 

and bond. Well abandonment must be carried out in accordance with state rules. 

If you would like further information about water rights, maintaining I abandoning your well, or wish to receive a copy of the 
administrative rules concerning well construction, please contact the Oregon Water Resources Department by phone at (503) 378 .. 
8455, or by mail at 158 12th Street NE, Salem, OR 97310. ' 

I have read the above describing my basic rights and responsibilities related to well ownership. 

Signature of Property Owner: ,~ ~ -ti:NL Truw Lot?Po&b-iCN 

Signed or attested before me this ____ _.3"-~--- day of ,\'» C)Q VASl2L , 19"""'9~...,J,__ 

My Commission Expires: ""A-QGl.{ 231 U>O I 

State of Oregon, County of V\uk\.l'f>£U4t± 

(Nota!"- Please Place Seal Here 

. - OFFICIAL lEAL IHAWII GUI.LM 

. . NOTARY PUBLJC.OREGON 
COW.USBION HO.OAtOO 

.... Ill' :OIIISSION EXPIRES 11M 2S, 2GD1 
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' . 

Marty: 

The five monitoring wells need to be recorded at the County Clerks Office. You need to 
send $8 per "sheet" and $5 per additional sheet to the county clerk for recording. Since 
the Water Resources Form is only one page, send $40 for the five wells. Make the 
check payable to "Multnomah County Recorder". Fill in the appropriate lines and 
·have your notary public sign. 

You can send this packet by mail to: 

Multnomah County Recorder 
421 SW 61

h Ave. Room 308 
Portland, Oregon 97204 

The documents will be recorded when they are received, but the documents will not be 
returned to you for about eight weeks. 

Let me know if you need anything further. 

Mark 
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"' . . . 

Dear Well Owner: 

Oregon 
WATER 

RESOURCES 

DEPARTMENT 

·The Oregon Water Resources Department has implemented a well ider~tification program. This 
program links existing or newly constructed wells with Department ;\!cords. The program will 
facilitate better management of Oregon's groundwater resources ar.d provide the public easier 
~ccess to information about specific wells. 

As part of the identification process, the well constructor attached a tag to your well at the time 
of completion or alteration. 

The last step of this process requires you to file the enclosed State of Oregon Well Ownership 
Information Form with the county. This form should be filed with the property deed records 
at your local County Clerk's Office. Please check with your local county offices to determine 
the appropriate recording fee. The form must be notarized prior to recording. 

If you have any questions, please feel free to contact me at (503) 378-8455, extension 260. 

Well Identification Program 
Enforcement Section 

Enclosure 

c:\enforce\mwell4 

Commerce Building 
158 12th Street NE 
Salem, OR 97310-0210 
(503) 378-3739 
FAX (503) 378-8130 
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·"- .A,Cc... o~ '2-.'Z ... e PfiDDUCTS CDMPAIIY 

INCIDENT INVESTIGATION REPORT 

C,.!P!fZ.,..S.~ • 

This form meets the Intent of the OSHA 101 
• = Press F1 To Activate On-Line Help 

GENERAL INFORMATION 

2. Business Segment: 
Supply and Transportation 

Name of Facility/Business Unit: 
Portland Terminal 

6. Division: Lube Manufacturing 

*7. Work Area Affected 1: Lube Cell 
Work Area Affected 2: Lower 

*10. Probability of Recurrence: Seldom 
(If no coffective action taken) 

I *Cost Center 
1808 

j•;:~uence .. No.. -1 
Date/Time Investigation Began: 12119197 8:ooPM 

1. Incident Type: ~ Accident (Costs) _LJ Near Miss (No Costs) 
3. Facility/Business Unit Location (Street, City, 4. Date of Incident: 12/19/97 

State, Zip Code): 
6628 N.W. Doane Ave. Shift: Evenings 

Portland, OR 97210 
Incident Location If Different from Above Time of Incident: 1716 *PM 

(Street, City, State, Zip Code): 
Weather/Natural Occurrences: Overcast 

8. Department 1: Lube Manufacturing 
DeQBrtment 2: 

B. Classification of Incident: 'Environmental *9. Actual Loss Severity: 
Comments: Oil Spill Serious 
If Fatality, Enter Date of Death: Potential Loss Severity: 

Serious 
1'11. Service Station No.: 1:81 N/A J 12. Incident on Company Property: YES 

Vehicle No.: 

PERSONNEL DATA (Person Involved) 0 N/A If N/A, proceed to Step No. 26 ·0 Check If more than one person Involved 

13. Last Name: Kost 14. Address (Street, City, Stale, Zip Code): 16. Home Phone: 6036638470 

First Name: James 2818 SE Swain Business Phone: 6032481641 

Middle Initial: E Milwaukie, Or 97267 Social Security#: 

16. Classification of Individual: Company Employee 17. Age Group: 18. Length of Service: 19. Gender: 
Position: Terminal Operator 110-69 11-111 years Male 
Describe Other: Actual Age: 113 Actual Service: 111 
Length of Time In Present Position: 8 vrs. 

20. Contractor Company Name: 21. Contractor Address (Street, City, State, Zip Code): 22. Business Phone: 

23. Contractor's Supervisor Name: 24. Unocal Contact: 25. Contact Phone: 

WITNESS DATA [21 N/A lfN/A,proceedtoStepNo.29 ·O Checklfmorethanonewltness 

26. Last Name: * 27. Address (Street, City, State, Zip Code): 28. Home Phone: 

First Name: Business Phone: 

Middle Initial: 

THIRD PARTY DATA ~ N/A If NIA, proceed to Step No. 32 •0 Check If more than one third party 

29. Last Name: * 30. Address (Street, City, State, Zip Code): 31. Home Phone: 

First Name: Business Phone: 

Middle Initial: Comments: * 

32. Vehicle Make: • 1*33. Vehicle License No.: 

I 
34. Insurance Co. Name: 

Vehicle Type: Driver License No.: Polley No.: 

INJURY/ILLNESS DATA [21 N/A 0 INJURY 0 ILLNESS 11 NtA, proceed to step No. 47 

*35. Injury/Illness Class.: 136. Type of Injury: • J 37. Type of Illness: 

. Describe Multiple/Other: Describe Multiple/Other: 

38. Type of Contact: *39. Contact With: 

40. Activity Being Performed: *41. Primary Body Part: 

Secondary Body Part: 

42. Describe Multiple/Other: 

43, Hospital/Clinic Name: ·o N/A 44. Hospital/Clinic Address (City, State): 

45. Hospital/Clinic Telephone: *46. Treating Physician's Name and Address: 

FACTUAL INFORMATION (Describe fully how the incident happened) 
147. *On 12119197 at 16:00hrs., upon completing his shift, lead man Dale Hoffman related turnover information to Jim Kost Indicating a RR tank car I 

pump • off In progress as well as a visual confirmation at @ 16:00 hrs. of the tank transfer of Uniguide 100 from tank 4388 via the new air 

\ 
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pump to tank 4321. At 16:55 hrs. , upon finishing bulk truck loading and related paperwork Jim returned to the blending room and checked the 
status of both transfers on the computer tank gauge display screen. Previous verification confirmed that both products would properly fit Into 
the respective tanks being filled. After this status check Jim proceeded to take a coffee break In the boiler room. 

After 15 minutes (@ 17:10 hrs.) Jim returned to the blending room to review the dally activity sheet and then returned outside to physically 
Inspect both transfers. At this time (@17: 16 hrs.) Jim observed an oil spill of the Unlgulde 100 product that covered approximately a 26 by 60 
foot dimension of the lower lube pump cell area directly next to the warehouse. He Immediately contacted head operator Ralph Sandercock and 
then proceeded to turn off the air pump at the barrel filler control panel. Jim then contacted production foreman Dave Hauck at@ 17:26 hrs. 

Ralph Sandercock confirmed that oil product from the spill had not reached the oil water separator and upon recommendation from Roger --
McGowne turned off valves and pumps at Lift Station #1 - directly west of the bulk lube oil loading rack -that In turn feeds the oil water 
separator. Arrangements were made to Immediately begin removing oil product from both man hole# 1 and Lift Station #1 by use of a 
company portable sump pump/ slop tank. '( 

It was determined from before and after tank gauging that @ 2000 gallons of product was released from the spill. On the evening of the 
Incident approximately 1800 gallons of product was recovered by the company portable sump pump/ slop tank from Manhole #1 and Lift Station 
#1 and then pumped Into slop tank# 36. Absorbant pads were also placed throughout the spill area that evening. 

On 12/20/97 beginning at@ 8:00A.M. an additional 900 gallons of oil and water were pumped out of Man Hole #1 and Lift Station #1 by 
members of the maintenance department using the company portable ·sump pump/ slop tank. At@ 10:00 A.M. a 4000 :gallon capacity vacuum 
truck from C.E.T. arrived on scene and began to pump out additional oil/ water accumulation from the lube cell where the spill occured. Rain 
accumulation from the previous evening had caused additional water to fill the lube cell area since drainage could not occur after valves and 
pumps to the oil water separator had been disengaged at Lift Station #1. 

That same morning the remainder of the spilled product which had sprayed onto property equipment and walking surfaces was power 
washed by company personnel and vacuum pumped by C.E.T. at the lube cell site. 

All water contaminated In this Incident was pumped into slop tank #36. 
Soli/ gravel contamination In lower lube cell spill site Is estimated at@ 3.5 cubic yards. Gravel mixture will be removed and replaced by C.E.T. 

Contaminated mixture will be disposed off site at T.P.S. Technologies, Inc. 
Company personnel from Administration, Environmental, H.E.S. , and Maintenance departments were at the scene the night of the spill and 

the following morning to coordinate Incident Investigation, clean up strategies, and notification requirements. The City of Portland was 
contacted on 12/19197 at 22:16 hrs. the OERS was contacted on 12119197 at 22:20 hrs. the ODEQ was contacted on 12/19/97 via the OERS 

and the Portland Bureau of Environmental Services was contacted on 12/23197 at 16:10 hrs. All agencies were contacted by Marty Cramer 
of Environmental Remediation. 

*48. Phase of Operation: Normal Operation 

LOSS TO PROPERTY OR ENVIRONMENT 0 N/A If N/A, proceed to Step No. 57 

49. Type of Property: Other 160. Type of Loss: *Product Loss I 51. Property Owner: Company 

Describe Other: Finished lube oil Describe Other: 

62. Vehicle Make: • 1*63. Vehicle License No.: 64. Material Involved: *Other 

Vehicle Type: Driver License No.: Describe: Lube oil 

66. Type of Environmental Incident: Spill/Release 66. Containment: •on-Site 

Environmental Media: Soli Quantity: *2000 GALS 

REGULATORY AGENCY DATA [ ] N/A If N/A, proceed to Step No. 60 

67. Name of Law EnforcemenURegulatory 0 N/A 68. Notice of Non-Compliance (NONC) 69. NONC Issued for: 0 N/A 

Agencies Reported to: City of Portland, State of Oregon, Issued:* 

Issuing Agencies: 

CAUSAL ANALYSIS 
•so. Immediate Cause Related to Acts: Equipment Usage 
*61. Immediate Cause Related to Conditions: Tools/E_qulpment/Materlals 
62. Narrative of Immediate Causes: 

*Terminal operator Jim Kost was conducting_ work responsibilities following established operating procedures. Preliminary findings at the 
scene as well as further analysis Indicated equipment failure of the newly Installed air pump flex hose (used to transfer the Unlgulde 100 
product between tanks I to be the cause of the spill. Questions of adequate engineering, proper application and correct Installation of the 
air pumps will be researched to determine If these factors contributed to the equl~ment failure. The equipment vendor will also be contacted 
to review product Integrity and warranty Issues 

•&3. Basic Cause Related to Personal Factors: Communication 
•&4. Basic Cause Related to Job Factors: Leadership/Supervision 
65. Narrative of Basic Causes: 

*Mechanical failure may have been prevented had requests to the maintenance department to secure the airpumJ)s been responded to In a 
more timely manner. This Is not to place blame on the maintenance personnel but points to a need to establish a more formal means of 
communication between terminal personnel regarding the prioritizing of maintenance requests and the accountability_ of completing these 
requests within a specified time period. 

66. Additional Observations: 
·*Several members of the blending department who use these air pumps as well as myself ( production foreman ) expressed to the 

maintenance department serious reservations as to the excessive vibration and movement of these pumps when In use. We were concerned 
that product could be spilled not only from the pumps but also from metal fatigue of overhead pipes and connections. I was Informed on the 
date of the Incident by Dave McPhetrldge of the maintenance department that It was reasonable to continue using the pumps and that additional 

securing of these pumps to their concrete bases was planned by his department. Requests to correct this pump_ situation had been 
communicated to the maintenance staff on previous occasions by the Lube Plant Manager as well as by the Maintenance Supervisor to his 
direct reports. 

67. EqulpmenUMachlne/Tool: Pumping Equipment 
Describe Other: Ploes. fittlnas. valves. 
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COSTS ActuaiiEstimate: Actual Provide costs for the Incident 

ACTION PLAN TO PREVENT RECURRENCE 0 N/A Provide description or what Is to be done (list each Item separately) 

77. Action Item: 76 Lubricants Co. Portland Plant Manager to coordinate outside engineering analysis of equipment adequacy, application for 
designed use, and propriety of equipment Installation and also the Implementation of necessary changes resulting from this analysis. 

Tentative Completion Date: 12131/97 I Responsible Person: Gary LeFebvre 

78. Action Item: Plant Manager, Production Foreman, and members of the Blending department to conduct risk assessment of S.O.P.'s and 
S.W.I.'s for Individuals In the blending department Including proper use of pumps and adequate monitoring schedules for pumping activities. 

Tentative Completion Date: 1/30198 I Responsible Person: D.Hauck 

79. Action Item: Maintenance supervisor to determine and document a formal method of accountability for his direct reports to perform 
requested maintenance within a specified time period and to communicate anticipated completion of projects to appropriate parties. 

Tentative Completion Date: 1/30198 I Responsible Person: Roger McGowne 

80. Action Item: All future construction or repair projects will be assessed by the participation of terminal management and the maintenance 
department to determine the need for outside engineering consultation. 

Tentative Completion Date: 12131/97 

81. Action Item: 

Tentative Completion Date: 

82. Action Item: 

Tentative Completion Date: 

83. Category of Corrective Action Items: • 

Describe Other: 

Form Completed by: All signatures are required 

84. Print Immediate Supervisor's Name: Dave Hauck 

Title: Production Foreman 

Telephone Number: 6032481642 

Date: 12/24197 

Immediate Supervisor's Signature: 

85. Print Superlntendent'siManager's Name: Gary LeFebvre 

Tille: Plant Manager 

Telephone Number: 6032481633 

Date: 12/24/97 

Superlntendent's/Manager's Signature: 

I Responsible Person: LeFebvre I McGowne 

-
I Responsible Person: 

I Responsible Person: 

NOTE: The following page contains an area· for dia raming the Incident, if applicable. Print this document to obtain a copy of the form. Do not attempt to 
complete the diagram while using the computer program. 

1-1L 16 (REVISED 7/1/96) 
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Cramer, Marty A. 

From: 
Sent: 
To: 
Cc: 
Subject: 
Importance: 

Gary et. al.: 

Cramer, Marty A. 
Wednesday, January 21, 1998 6:26 PM 
Lefebvre, Gary M.; Rogers, Anita K.; Silva, Larry B.; Hauck, David L. 
Gilfillan, Shawn B.; Matthews, Sandy (Portland) 
Lube Spill 
High 

I received a call from Loren Garner of DEQ on the recent lube spill as he had a few questions. He asked about 
the status of the soil remediation and why it took so long to notify the state (approx. 4.5 hrs). 

Regarding the soil I told him we were waiting for the analytical results to determine how much soil we had to 
remove and the lab was doing some forensics work which may take a few more days. The lab work is being 
conducted to try and differentiate between contamination from this spill and previous spills as we only intended to 
remove the soil Impacted by this spill. Previous spills were being addressed under the current consent order. 
Loren seemed happy with that and was glad we did not opt to do nothing just because we had existing 
contamination at the site. I told him we would likely have the soil removed by the 6th of February and would call 
him when we complete it or if there are any delays. 

On the notification issue, I explained there was initially some confusion as to if it was a reportable spill seeing as 
how it was within a contained area. It was not until we all arrived onsite at about 8:30 or 9:00 and had a chance 
to review the regulations that we concluded It was reportable. It was determined that although the majority of the 
spill was within a concrete lined containment, because a strip of bare ground was impacted and the quantity was 
greater than 1 bbl, the spill was, in fact, reportable and the notifications were promptly made. 

He did not have a problem with that but cautioned us If It had reached or threatened to reach water and we 
waited that long, there would likely be enforcement action. He also said that even if a spill is not reportable (i.e. 
contained on an impervious surface), if It is of significant size, he requested we notify the state. He said that if it 
gets into the stormwater system, he would like to be notified as well even though we have separators to stop it 
before it goes offsite. He agreed that small spills to the stormwater system were not appropriate for notification 
but significant spills where there is a chance oil could escape past the separator, the state should be notified. I 
said I would look into what quantity of oil entering the separator under heavy storm conditions may have a 
chance of exceeding the separator's capacity and will include that in our spill notification guidelines along with 
the other issues discussed concerning spills to land. 

The current spill plan only addresses spills to water even though the consultant had been requested to include 
regulations on spills to land where applicable during the last plan overhaul. I will modify the reporting 
requirements in the plan accordingly as well as requirements in the Coos Bay plan. 

If you have any questions, please call. 

Marty 

Page 1 
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ATTENTION: 

COMPANY: 

FAX NUMBER: 

LOCATION: 

NO. OF PAGES 
INCLUDING 
COVER 

Kent 

TOSCO DISTRIBUTION COMPANY 

NORTHWEST OPERATIONS 

FAX 

5528 NW Doane Ave. 
Portland, OR 97210 
(503) 248-1590 
(503) 248-1592 

FAX INFORMATION SHEET 

DATE: 22-Jan-98 

Kent Patton SENDER: 

North Creek COMPANY: 

644-2202 

Beaverton 

5 

MESSAGE: 

Marty Cramer 

TOSCO 

Here is the first four pages of the MSDS for the red dye associated with the lube oil spill here at the 
Portland Terminal. 

If you have any questions, please call me at 248-1 51 7. 

Thanks, 

Marty 

COP0014185 



., -~Morton 
Automate Red IK 
MSDS NO: 2384-1-4 
Effective: 8/02/96 Code: 791140007 

'· 

MATERIAL SAFElY DATA SHEET Supersedes: 2/20/96 Page 1 

1. CHEMICAL PRODUCT AND COMPANY INFORMATION 

. ..--,duct ID: Automate Red IK 
~neric Description: Disazo dye 
Product Use: Colorant 

For general information, contact: 
Morton Adhesives & Chemical Specialties 
100 N. Riverside Plaza 

HAZARD RATINGS 

Chicago IL 60606-1598 
312-807-3273 

MSDS prepared by: 
Toxicology and Regulated Substance Compliance 
David Wienckowski, D.A.B.T. 
100 N. Riverside Plaza 
Chicago IL 60606 
312-807-3422 

ChemTrec Emergency 
1-8D0-424-9300 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

~~MON NAME 

h1drotreated lt. naphthenic distillate (petroleum) 
C.I. solvent Red 164 
Non-hazardous and other ingredients 
below reportable levels 

Health 

Fire 

Re.actlvlty 

CAS # 

64742-53-6 
See below* 

Proprietary 

-
HMIS NFPA 

2* 2 
--· 

1 1 
---- '------·--

0 0 
---------

*=Chronic 

Approximate 
% (w/w} 

58.0 
42.0 

Balance 

* 2-Napthalenol { (phenylazo)phenol} azo alkyl derivatives. Accession No.: 
35371. 

3'. HAZARDS IDENTIFICATION 
EMERGENCY OVERVIEW~ MAY CAUSE RESPIRATORY TRACT IRRITATION. MAY CAUSE 
DIGESTIVE TRACT IRRITATION. MAY CAUSE EYE IRRITATION. PROLONGED OR REPEATED 
CONTACT MAY CAUSE SKIN IRRITATION. See sections 3, 5, -& 6. 

PRIMARY ROUTES OF EXPOSURE: Eye. Skin. Inhalation (breathing). 

EYE CONTACT: May cause slight to mild irritation. 

SKIN CONTACT: Prolonged or repeated contact may cause irritation. 

INHALATION (Breathing): Irritating to the eyes, nose, and respiratory tract. 

INGESTION (Swallowing): Irritating to the mouth, throat,. and stomach. 

TARGET ORGANS/CHRONIC EFFECTS: T..i"'"",.... l=llood and/or blood-forming organs. 
,.-._es. 

CONDITIONS AGGRAVATED BY EXPOSURE: Liver. Blood and/or blood-forming organs. 

Morto" Intemational, Inc., 100 North Riverside Plaza, Chicago, IL 60606-1598 
312/807-2000 
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...• orton Automate Red IK 
MSDS NO: 2384-1-4 
Effective: 8/02/96 

MATERIAL SAFElY DATA SHEET Supersedes: 2/20/96 

~~CINOGENICITY: 
ACGIH 

Hydrotreated lt. naphthenic distillate (petroleum)No 
C.I. Solvent Red 164 No · 

4. FIRST AID MEASURES 

Code: 791140007 
Page 2 

IARC 
No 
No 

NTP 
No 
No 

OSHA 
No 
No 

EYE CONTACT: Immediately flush eyes with plenty of water for at least 15 
minutes. Get medical attention if irriation persists. · 

SKIN CONTACT: Immediately flush with water. Remove contaminated clothing and 
shoes. Get medical attention if irritation persists. Professionally wash 
clothing and shoes before re-use. 

INHALATION (Breathing): Remove to fresh air. If symptoms develop, seek 
immediate medical attention. If not breathing, give artificial respiration. 

INGESTION (Swallowing): Seek medical attention. Immediately induce vomiting, 
as directed by medical personnel. Never give anything by mouth to an 
unconscious person. 

NOTES TO PHYSICIANS: Treatment should be directed at preventing absorption, 
administering to symptoms (if they occur), and providing supportive therapy. 

5. FIRE FIGHTING METHODS 

Flash Point ... : > 200F 93.3C Method ........ : Setaflash Closed Cup 
~plosive Lmts: LEL(%) Not Determined UEL(%) Not Determined 

~oignition .. : Not Determined 

HAZARDOUS COMBUSTION AND DECOMPOSITION PRODUCTS: Smoke, soot, and 
toxic/irritating fumes (i.e., carbon dioxide, carbon monoxide, etc.). Oxides 
of nitrogen. 

FIRE AND EXPLOSION HAZARDS: During a fire, irritating and highly toxic gases 
may be generated during combustion or decomposition. 

EXTINGUISHING MEDIA: SMALL FIRES: Dry chemical, carbon dioxide, halon, water 
spray, or foam. LARGE FIRES: Water spray, fog, or alcohol foam. 

FIRE FIGHTING PROCEDURES/EQUIPMENT: Fire fighters and others who may be 
exposed to the products of combustion should be equipped with ~IOSH-approved 
positive pressure self-contained breatning apparatus (SCBA) and full 
protective clothing. 

6. ACCIDENTAL RELEASE MEASURES 

EVACUATION: Isolate hazard area. Keep unnecessary and unprotected personnel 
from entering. Eliminate all sources of ignition. 

CONTAINMENT: Safely stop discharge. Contain material, as necessary, with a 
dike or barrier. Stop material from contaminating soil, or from entering 
sewers or bodies of water. 

CLEAN-UP/PERSONAL PROTECTION EQUIPMENT: Appropriate safety measures and 
;' ...... ·otecti ve equipment should be used. Use supplied air respirator or 

.. ~lf-contained breathing apparatus in enclosed spaces or if airborne exposure 
limits can be exceeded. See Section 8. · 

Mortor~ l11temational, Inc., 100 North Riverside Plaza, Chicago, IL 60606-1598 
312/807-2000 
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Automate Red IK 
MSDS NO: 2384-1-4 
Effective: 8/02/98 Coda: 791140007 

MATERIAL SAFElY DATA SHEET Supersedes: 2/20/98 Page 3 

~~LECTION AND DISPOSAL: Stop discharge, if safe to do so. Use proper 
. ~tective equipment. Cover s~ills wit~ absorbent clay.or sawdust.and place 
in closed chemical waste conta~ners. D~spose of accord~ng to appl~cable 
local, state and federal regulations. 

REPORTING: Spills of this material ir:. ·.~:.:cess of a components's RQ must be 
reported to the National Response Center (1-800-424-8802) and to the 
appropriate state and local emergency response organizations. 
No regulated ingredients. · 

7. HANDLING AND STORAGE 

STORAGE CONDITIONS: Store in cool, dry, well ventilated area away from heat, 
ignition sources, and di.rect sunlight. Keep containers tightly closed. 

TRANSFER: No special precautions are needed. Follow good manufacturing and 
handling practices. 

PERSONAL HYGIENE: Wash thoroughly after handling, especially before eating, 
drinking, smoking, and using restroom facilities. Wash contaminated goggles 
faceshield, and gloves. Professionally launder contaminated clothing before 
re-use. 

SPECIAL HANDLING: This product may contain trace quantities of the aromatic 
amines, ortho-toluidine and aniline, at levels less than 0.03%. Minimize 
exposure by ap~lying proper handlin~ techniques and by the use of appropriate 
protective equ~pment (refer to sect~on B) . OSHA PEL and ACGIH TLV for 
~tho-toluidine are 5 ppm (skin) and 2 ppm (skin), respectively. OSHA PEL and 

}IH TLV expsoure limits for aniline are 2 ppm (skin) . For further 
~.,formation of the pure forms of thes~ materials, refer to NIO~H publication 
83 (7) : 501-506. 

EMPTY CONTAINER PRECAUTIONS: Attention! This container can be hazardous when 
empty. Follow label warnings even after container is emptied since empty 
containers may retain product residues. Do not reuse empty container without 
professional cleaning for food, clothing, or products for human or animal 
consumption or where skin contact can occur. 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

EXPOSURE GUIDELINES: 

ACGIH - TLV 
Hydrotreated lt. naphthenic distillate (petroleum 5 Oil mist-mineral 

OSHA - PEL 
Hydrotreated lt. naphthenic distillate (petroleum 5 Oil mist -m-ineral 

ENGINEERING CONTROLS/VENTILATION: Local exhaust ventilation is recommended 
when vapors, mists, or dusts can be released in excess of established airborne 
exposure limits (TLVs or PELs) . 

EYE PROTECTION: Wear chemical splash goggles or safety glasses with side 
shields. 

~IN PROTECTION: Wear protective clothin~ and appropriate impervious gloves . 
. cause a variety of protective gloves ex~st, consult glove manufacturer to 

determine the proper type for a specific operation. 

Morton lt~temational, Inc., 100 North Riverside Plaza, Chicago IL 60606--1598 
312/807-2000 ' 
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Automate Red IK 
MSDS NO: 2384-1-4 ·.-orton 
Effeetlve: 8/02/96 Code: 791140007 

MATERIAL SAFETY DATA SHEET Supersedes: 2/20/98 Page 4 

-~SPIRATORY PROTECTION: Avoid breathing vapor and/or mists. Wear 
· )SH/MSHA-approved equipment .. Dete~mine the appropri~te type by con~ulting 
the respirator manufacturer. H1gh a1rborne concentrat1ons ~ay n7cess1t~te the 
use of self-contained breathing apparatus (SCBA) or a suppl1ed a1r resp1rator. 
Respiratory protection programs must be in compliance with 29 CFR 1910.134. 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance .... : Red, dark 
Physical State: Liquid 
pH ............ : Not Applicable 
VOC Material .. : Not Determined 
%Non-Vol(w/w).: 100 

Odor .......... : Aromatic 
Solubility .... : Insoluble 
Boiling Point. : 300F 148. BC 
Specific Grvty: 0.94 

NOTE: The physical data presented above are typical values and should 
not be construed as a specification. 

10. STABILITY AND REACTMTY 

CHEMICAL STABILITY: Stable under normal conditions of use. 

HAZARDOUS POLYMERIZATION: Will not occur. 

CONDITIONS TO AVOID: High temperatures. 

INCOMPATIBILITY WITH OTHER MATERIALS: Oxidizers. May react with reducing 
agents to liberate free amine(s). 

!'TOXICITY INFORMATION 

COMPONENTS: 

Hydrotreated lt. naphthenic distillate (petroleum) : 
Rat Oral LDSO 

Dermal LDSO 
Inhalation LCSO 
Eye Irritation 
Skin Irritation 

Rabbit 
Rat 
Rabbit 
Rabbit 

> 5,000 mg/kg 
> 3,160 mg/kg 

2,200 mg/M3/4-Hours 

C.I. Solvent Red 164: 

1. 2/110 . 
1/8 

The effects of chromosomal structure ":'""\ exposure were investigated in cultured 
human lymphocytes. Tests were conducted with and without the inclusion of a 
metabolic activating system. Mitotic indices were calculated for each culture 
and were based on the number of metaphases observed per 1000 cells scored. 
Consideration of mitotic index data showed no direct evidence of toxicity to 
dividing lymphocytes at any tested concentration in either the absence or 
presence of the activating system. However, after 48 hours of exposure, 
cultures @ 800 u/ml and 80 u/ml produced a number of metaphases which were not 
clearly visualized. This is believed to be indirectly associated with 
cytotoxicity. The dye was examined for mutagenic activity in four 
histidine-dependent auxotrophs of salmonella tymphimurium. It was concluded 
that the dye exhibited mutagenic activity in this study inducing frameshift 
mutations following metabolic activation. An in vivo micronucleus test in 
peripheral blood of swiss-webster mice produced a statistically significant 
increase in micronuclei in males, but only at the highest dosage (5000 mg/kg). 
~4-week toxicity study was conducted following oral administration to rats . 

.• anges were noted at higher dosages. Treatment at 1000 mg/kg/day showed low 
hemoglobin concentrations, high adrenal weights in males, high plasma urea 

Morton lntematiollal, Inc., 100 North Riverside Plaza, Chicago, JL 60606-1598 
312/807-2000 
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·- -~-Aorton 
Automate Red IK 
MSDS NO: 2384-1-4 
Effective: 8/02/9& Code: 791140007 

MATERIAL SAFE1Y DATA SHEET Supersedes: 2/20/98 Page 5 

concentrations in females, and hepatic changes. Reversibility of effects seen 
~ the high dosage was demonstrated although recovery for some was incomplete 
· ) weeks following cessation of treatment. It was determined that the 
no-toxic-effect level in this study was 40 mg/kg/day. The potential to produce 
delayed contact hypersensitivity in guinea pigs was evaluated. The data 
indicate that sensitization was not 1nauced. The octanol/water partition 
coefficient was determined to be 1.53 x 10(5) and the standard deviation was 
less than 0.218 log units. 

12. ECOLOGICAL INFORMATION 
No data are available on this product. 

13. DISPOSAL CONSIDERATIONS 

DISPOSAL: Dispose in accordance with all local, state, and federal 
regulations. 

GENERAL STATEMENTS: Federal regulations may apply to empty container. State 
and/or local regulations may be different. 

GENERAL RECOMMENDATIONS: Of the methods of disposal currently available, it 
is recommended that an alternative be selected according to the following 
order of preference, based upon environmental acceptability: (1) recycle or 
rework, if feasible; (2) incinerate at an authorized facility; or (3} treat at 
an acceptable waste treatment facility. 

SPECIAL INSTRUCTIONS: -Be sure to contact the appropriate government 
environmental agencies if further guidance is required. 

r'-TRANSPORT INFORMATION 

Weight {lb) Shipping Name 
Non-regulated 

49 CFR IATA IMO 
y y y 

DOT Label ..... : Not applicable 
DOT Label No .. : L735-1 

UN/NA Id Num .. : Not Applicable 
WHMIS Label ... : F735-1 

15. REGULATORY INFORMATION 

FEDERAL: 

This product is considered hazardous under the OSHA Hazard Communication 
Standard (29 CFR 1910.1200). 

SARA Title III - Section 311/312 - Hazard Categories: 
N- Fire Hazard 
N- Sudden Release of Pressure Hazard 
N- Reactivity Hazard 
Y- Immediate (acute) Health Hazard 
Y- Delayed (chronic) Health Hazard 

Ozone-Depleting Chemicals - No regulated ingredients. 

SARA Section 302 Extremely Hazardous Mat - No regulated ingredients. 

SARA Section 313 Toxic Chemicals - No regulated ingredients. 
~-

.EMICAL LISTING - Listed on the following Country's Chemical Inventories: 

Monoulntematicmal, luc., 100 Nonh Riverside Plaza, Chicago, JL 60606-1598 
312/807-2000 
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Automate Red I K 
MSDS NO: 2384-1-4 · :._· ~-orton 

MATERIAL SAFElY DATA SHEET 
Effective: 8/02/98 
Supersedes: 2/20/98 

Code: 791140007 
Page 6 

Australia 
,.-.~is ted. 

European Union 
Listed. 

Republic of Korea 
Listed. 

Japan 
Listed. 

Philippines 
Listed. 

Australian Inventory 

EINECS (Euro. Inventory of Chern. Subst.) 

Korean Inventory 

Japanese MITI Inventory 

Phillipines Inventory 

united States Toxic Substance Control Act 
Chemical component(s) in this product are on the section 8(b) Chemical 
Substance Inventory List (40 CFR 710). 

STATE RIGHT-TO-KNOW: 

Pennsylvania - New Jersey R-T-K 
Hydrotreated lt. naphthenic distillate 
C.I. Solvent Red 164 

(petroleum) 64742-53-6 

Non-hazardous trade secret ingredient(s) 
See Section 2 

Proprietary 

California - California Proposition 65 - No regulated ingredients. 

CONEG - No data available . 
. ~ 
..__...NADA: 

58.0 
42.0 

Balance 

This is a "controlled product" under the Canadian Workplace Hazardous 
Materials Information System (WHMIS) . 

Class D Division 2 Sub-division B 

CEPA - NPRI - No regulated ingredients. 

canadian Chemical Inventory 

Domestic Substance List 
Listed. 

16. OTHER INFORMATION 

USERS RESPONSIBILITY: A bulletin such as this cannot be expected to cover all 
possible individual situations. As the user has the responsibility to provide 
a safe workplace, all aspects of an individual operation should be examined to 
determine if, or where, precautions - in addition to those described herein -
are required. Any health hazard and safety information herein should be 
passed on to your customers or employees, as the case may be. 

DISCLAIMER OF LIABILITY: The information contained herein is, to the best of 
our knowledge and belief, accurate. However, since the conditions of handling 
and use are beyond our control, we make no guarantee of results, and assume no 
liability for damages incurred by use of this material. All chemicals may 
~sent unknown health hazards and should be used with caution. Although 

rtain hazards are described herein, we cannot guarantee that these are the 
only hazards which exist. Final determination of suitability of the chemical 

Morton ]fllemational, Inc., 100 North Riverside Plaza, Chicago, IL 60606-1598 
312!807-2000 . 

COP0014191 



Automate Red IK 
MSDS NO: 2384-1-4 
Effective: 8/02/96 Code: 791140007 

··:.·:.·;Morton . . 
MATERIAL SAFElY DATA SHEET Supersedes: 2/20/96 Page 7 

is the sole responsibility of the user. No representations or warranties, 
.~her expressed or implied, of merchantability, fitness for a particular 
~ \pose or any other nature are made hereunder with respect to the information 
contained herein or the chemical to w~~ch the information refers. It is the 
responsibility of the user to comply with all applicable federal, state and 
local laws and regulations. 

End of Material Safety Data Sheet 

Morton International, Inc., 100 North Riverside Plaza, Chicago, IL 60606-1598 
312!807-2000 
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February 13, 1998 

Mr. Loren Gamer 
Oregon Department of Environmental Quality 
2020 sw 41

h Avenue, Suite 400 
Portland, OR 97201-5884 

Follow-up Report for Lube Oil Spill 
76 Lubricants Company Portland Terminal 

Dear Mr. Gamer: 

This correspondence has been prepared as a follow-up to our written report dated January 8, 
1998 to summarize the final remedial actions and subsequent spill prevention measures 
implemented by Tosco as a result of the December 19, 1997 lube oil spill at the Portland 
Tenninal. As described in the January 8 report, Tosco experienced a 2,000 gallon lube oil 
spill following the rupture of a flex hose during an oil transfer operation. The large majority of 
the oil was contained within the concrete containment system surrounding the pump area 
and in the associated drains to the process water system. Some oil was, however, sprayed 
onto the adjacent pipeway which is underlain by barren ground. 

At the time of the spill, the response efforts focused on oil recovery from the pum'p 
containment area and process system as well as removal of surface oil from the pipeway. 
The oil spilled, known as Uniguide 100, is a relatively viscous lubricating oil that became even 
more viscous and sticky after being exposed to the low ambient temperatures at the time of 
the spill. Therefore, penetration into the pipeway soils was expected to be minimal which 
appeared to be confinned by the removal of surficial soil in a few spots the night of the spill. 

Because historic spills of lube oil had occurred in the pipeway, an attempt was made to 
differentiate between soil impacted by the previous events and the December 19 incident. 
Grab samples of soil were taken at depths of 2-, 6-, and 12-inches from three areas within 
the pipeway and submitted to North Creek Analytical for diesel and heavy range hydrocarbon 
analysis. North Creek also conducted some forensic analyses using gc/ms to evaluate 
potential differences in chromatograph and mass spec signatures between the oil at different 
depths. In addition, the samples were analyzed for the presence of a red dye that was 
associated with the lube oil spill. Unfortunately, there were no significant differences in oil 
signatures at the different depths and the red dye was not detected in significant 
concentrations in any of the samples. Consequently, it was not possible to differentiate 
between soils impacted by the current and historical spills. The lab reports for the 
hydrocarbon analyses are attached. 

Based on visual observations mentioned above, it was assumed that oil did not penetrate 
more than a few inches into the pipeway soils. Therefore, CET was retained to remove the 
upper 3 to 4-inches of soil from the pipeway which occurred on February 4, 1998. In some 

P.O. Sax 16, Portland, Dmgan 97207 
Tstsphans (503) 248-1533 Fax (503) 248·1522 
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8 1-J!P!LC!!!!§ Company 

locations only 0.5- to 1.0-inches of soil were removed as the areas were underlain by 
concrete. The concrete apparently was the result of excess material being dumped in the 
pipeway following installation of the adjacent containment systems. A total of 3.5 tons of 
impacted soil and gravel was removed from the area and taken to TPS in Portland for 
thermal desorption treatment and recycling. A sample of impacted soil was taken on January 
9 and submitted to OAL for disposal characterization. The associated laboratory report is 
attached. 

Tosco is not planning any further remedial actions at this time as 1) we believe we have 
removed most, if not all, of the recently impacted soil, 2) the pipeway area is limited in size 
(1O-ft x 75-ft), and 3) runoff from the pipeway drains to the pump area and into the terminal 
process water collection and treatment system. Additionally, the terminal and adjacent 
facilities are under a state consent order to assess and remediate petroleum contamination 
within the Willbridge Area which includes the pipeway. Although it was too late to include in 
this year's budget, Tasca will appropriate funds in 1999 to install a concrete liner :beneath the 
pipeway which will also include the removal of additional impacted soil. 

The cause of the flex hose rupture was attributed to excessive pump movement and 
subsequent loading on the flex hose. However, the rupture was also due, in part, to an 
untimely response to correct the pump movement problem. A piping engineer has been 
consulted to determine what design modifications to the pumping system would be required 
to ensure structural integrity and minimize the potential for future incidents. The resulting 
modifications are currently being made and the pumps have been taken out of service 
pending completion of the modifications. Critical and standard operating procedures for lube 
oil transfers have also been modified to more closely monitor these activities and avoid 
similar incidents in the future. Formal procedures to document time frames for responding to 
maintenance requests are being developed to ensure effective communication between the 
terminal supervisors and maintenance department. 

If you have any questions or require additional information, please feel free to contact me at 
(503) 248-1542 or Martin Cramer at (503) 248-1517. 

Enclosures 

cc: G. LeFebver 
M. Cramer 
A. Rogers 

Sincerely, 

~~ 
David Hauck 
Production Foreman 

P.O. Box 78, Portland, Oregon 97207 
Telephone (503) 248·1533 Fax (503) 248·1522 
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January 22, 1998 

Scott Gilfillan 
CET Environmental Services 
P.O. Box 83655 
Portland, OR 97283 

Re: Laboratory Sample Analysis 

Project: 4301-000 
Tosco Lube Soil 

Project Manager: Scott Gilfillan 

Dear Scott Gilfillan: 

a~' ---- .RECEIVED FEB 0 2 199a 

L4841 

Phone: (503) 227-5892 

FAX: (503) 241-8259 

On Friday, January 9, 1998, OAL received one (1) soil sample for analysis. The sample was analyzed 
utilizing EPA or equivalent methodology. 

Should you have any questions concerning the results in this report, please contact us at (503) 590-5300. 
Refer to OAL login number L4841. 

Printed on recycled paper @ 

{,~~6T-
/ ~AJQC Officer U 

OREGON ANALYTICAL LABORATORY 

A Division of Portland General Electric 

14855 S.W. Old Scholls Ferry Road, Beaverton, OR 97007 

Phone 503-590-5300 • Fax 503-590-1404 

COP0014195 



a~' _...._ 

Sample Summary 
~S~a~m~p~le~IP~--------- _La~b~#~----uMaawtrwix~--------------
TOSC0-01-4301 L4841-1 soil 

Definition of Terms 

D Reported value is based on a dilution. 

Ml Matrix interference. 

NO Analytical result was below the reporting limit. 

Printed on recycled paper @ 

OREGON ANALYTICAL LABORATORY 

A Division of Portland General Electric 

14855 S.W. Old Scholls Ferry Road, Beaverton, OR 97007 

Phone: 503·590·5300 • Fax 503·590·1404 

L4841 

Sampled Received 

01/09/98 13:00 01/09/98 

COP0014196 



04!. 
Client: CET Environmental Services 

Contact: Scott Gilfillan 

Sample lD 

Analyte 

TOSC0-01-4301 

Gasoline 
Diesel. 
Oil ... 

Printed on recycled paper @ 

Matrix 

Soil 

Hydrocarbon Identification (HCID) 
by OR TPH-HCID 

Result 
Reporting Units. 

Limit (ppm) Comment 

Sampled: 01/0919,8 
Extracted: 01/13/98 
Analyzed: 01113198 

NO 20. mg/kg 
NO 50. mg/kg 

Detected 100 mg/kg 
Surrogate Recovery 
0-terphenyl Ml 

OREGON ANALYTICAL LABORATORY 

A Division of PortiJnd General Electric 

14855 S.W. Old Scholls Ferry RoJd, BeJverton, OR 97007 

Phone 503-590-5300 • Fax 503·590·1404 

L4841 

Project: 4301-000 
Tosco Lube Soil 

Lab Number 

!4841-1 

Limit 
50.-150. 

- 1 

COP0014197 



04!. 
Client: CET Environmental Services 

Contact: Scott Gilfillan 

Sample /D Matrix 

Analyte 

TOSC0-01-4301 Soil 

TPH . ... 

Printed on recycled paper @ 

Total Petroleum Hydrocarbons 
by OR TPH 418.1 MOD 

Result 
Reporting Units 

Comment Limit (ppm) 

Sampled: 01109198 
Extracted: 01113/98 
Analyzed: 01113/98 

. . . . . . 15,000 20. mg/kg 

OREGON ANALYTICAL LABORATORY 

A Division of Portland General Electric 

14855 S.W. Old Scholls Ferry Road, Beaverton, OR 97007 

Phone: 503·590-5300 • Fax 503·590- 1404 

0 

L4841 

Project: 4301-000 
Tosco Lube Soil 

Lab Number 

L4841-1 

- 2 

COP0014198 



04!. L4841 

Client: CET Environmental Services 

Contact: Scott Gilfillan 

Project: 4301-000 

Sample/D Matrix 

Analyte 

TOSCO-OJ-4301 Soil 

Arsenic . 

Barium .. 

Cadmium 

Chromium. 

Lead ... 

Mercury . 

· Selenium. 

Silver .. 

Printed on recycled paper @ 

TCLP Metals 

Result 
Reporting Units Date 

Method Limit (ppm) _Analyzed 

Sampled: 01/09/98 
TCLP EPA 1311:0///5/98 

' 
Hot Plate Digestion EPA 200.213005A:0///6/98 

Mercury Digestion: 01121/98 

ND 0.10 mg/L 01/16/98 EPA 200.7/6010 

1.1 1.0 mg/L 01/16/98 EPA 200.7/6010 

ND 0.10 mg/L 01/16/98 EPA 200.7/6010 

ND 0.10 mg/L 01/16/98 EPA 200.7/6010 

0.42 0.10 mg/L 01/16/98 EPA 200.7/6010 

ND 0.010 mg/L 01/22/98 EPA 245.2/7470 

ND 0.10 mg/L 01/16/98 EPA 200.7/6010 

ND 0.10 mg/L 01/16/98 EPA 200.7/6010 

OREGON ANALYTICAL LABORATORY 

A Division of Portland General Electric 

14855 S.W. Old Scholls Ferr}' Road, Beaverton, OR 97007 

Phone 503-590-5300 • Fax 503-590-1404 

Tosco Lube Soil 

Lab Number 

Comment 

L484J-J 

- 3 

COP0014199 



04!. L4841 

Client: CET Environmental Services 
Contact: Scott Gilfillan 

. Project: 4301-000 

SampleiD Matrix 

Analyte 

TOSC0-01-4301 Soil 

See Attached Data Sheet 

Printed on recycled paper @ 

8240 Volatiles 
by EPA 8260 

Result 
Reporting 

Limit 
Units Comment 

Sampled: 0110919S 
Extracted: 01113/98 
Analyzed: 01115/98 

OREGON ANALYTICAL LABORATORY 

A Dh·ision of Portland General Electric 

14855 S.W. Old Scholls Ferry Road, Beaverton, OR 97007 

Phone 503-590-5300 ·• Fax 503-590-1404 

Tosco Lube Soil 

Lab Number 

!4841-1 

- 4 

COP0014200 



OA!. 
Client: CET Environmental Services 

Contact: Scott Gilfillan 

8240 Volatiles 
by EPA Method 8260 

Samp/e/D 

Analyte Result 
Blank · Reporting 

Units 
Result Limit* 

TOSC0-01-4301 Soil MBOJ13W 

~· 

75-71-8 
74-87-3 
75-01-4 
74-83-9 ', 

75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-09-2 
156~60-5 

75-34-3 
78-93-3 
156-59-4 
67-66-3 
71-55-6 
56-23-5 
71-43-2 

107-06-2 
79-01-6 
78-87-5 
75-274 
110-75-8 

10061-01-5 

Dichlorodifluoromethane ...... nd nd 200 ug/Kg 
Chloromethane ............. nd nd 200 ug/Kg 
Vinyl c~loride ............... nd nd 200 ug/Kg 
Bromomethane ............. nd nd 200 ug/Kg 
Chloroethane ............... nd nd 200 ug/Kg 
Trichlorofluoromethane ....... nd nd 100 ug/Kg 
Ace~ne ................... nd nd 2000 ug/Kg 
1, 1-Dichloroethene .......... nd · nd 100 ug/Kg 

· Methylene chloride ........... nd nd '200 ug/Kg 
. traris-1 ,2-Dichloroethene ...... nd nd 100 ug/Kg 

1 , 1-Dichloroethane .......... nd nd 100 ug/Kg 
2-Butanone ................ nd nd 2000 ug/Kg 
cis-1 ,2-Dichloroethene ........ nd nd 100 ug/Kg 
Chloroform ...... , .......... nd nd 100 ug/Kg 
1,1 , 1-Trichloroethane ......... nd nd 100 ug/Kg 
Carbon tetrachloride ......... nd nd 100 ug/Kg 
Benzene .................... nd nd 100 ug/Kg 
1 ,2-Dichloroethane .......... nd nd 100 ug/Kg 
Trichloroethane ............. nd nd 100 ug/Kg 
1 ,2-Dichloropropane ......... nd nd 100 ug/Kg 
Bromodichloromethane ....... nd nd 100 ug/Kg 
2-Chloroethyl vinyl ether ...... nd nd 100 ug/Kg 
cis-1 ,3-Dichloropropene ....... nd · nd 100 ug/Kg 

OREGON ANALYTICAL LABORATORY 

A Di1•ision of Porrland General Electric 

Printed on recycled paper @ 
14855 S.W. Old Scholls Ferry Road, Beaverton, OR 97007 

Phone 503-590-5300 • Fax 503-590-1404 
\1'11"\l".oabb.com/oal 

L4841 

Project: 4301-000 

Lab Number 

Comment 

Sampled : 01109198 

Analyzed : 01115198 L4841-1 

none detected = nd 

COP0014201 



04!. 
Client: CET Environmental Services 

Contact: Scott Gilfillan 

·Sample/D 

Analyte 

8240 Volatiles 
by EPA Method 8260 

Result 
·Blank 
Result 

Reporting 
Limit• 

Units 

TOSC0-01-4301 Soil MB0113W 

~ 
. "1 08-10-1 
··.108~88-3 ;:,.. 

. 591•78-6 . : . 
. 10061-02-6 ·, 

79-00-5 ' 
127~184 

124-48-1 
106-93-4 

·108-90-7 
100-41-4 : 

100-42-5 . 
75-25-2 
79-34-5 

541-73-1 
106-46-7 
95-50-1 

.. 4-Methyl-2-pentanone .....•... · .. nd nd 1000 ug/Kg 
Toluene ..... · .... · .. ~ ........ · nd nd 100' ug/Kg . 
2-Hexanone ................ · nd nd 1000 • ug/Kg 

· trans-1 ,3-Dichloropropene ..... , nd · nd 100 ug/Kg 
1,1 ,2-Trichloroethane ......... nd nd 100 ug/Kg 
Tetrachloroethane ............ nd nd 100 ug/Kg 
Dibromochloromethane ....... nd nd 100 ug/Kg 
1 ,2-Dibromoethane .......... nd nd 100 ug/Kg 
Chlorobenzene . . . . . . . . . . . . . . nd nd 100 ug/Kg 
Ethylbenzene ............... nd nd 100 ug/Kg 
Styrene .................... nd nd 100 ug/Kg 
Bromoform ................. nd nd 100 ug/Kg 
1,1 ,2,2-Tetrachloroethane ..... nd nd 100 ug/Kg 
1 ,3-Dichlorobenzene ......... nd nd 100 ug/Kg 
1,4-Dichlorobenzene ......... nd nd 100 ug/Kg 
1 ,2-Dichlorobenzene ......... nd nd 100 ug/Kg 
Total Xylenes ............... nd nd 100 ug/Kg 

Surrogates 
1 ,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

OREGON ANALYTICAL LABORATORY 

A Di,ision of Portland General Electric 

Printed on recycled paper q 
~. 

14855 S.W. Old Scholls Ferry Road, Beaverton, OR 97007 
Phone 503-590·5300 • Fax 503-590-1404 

\\'\\w,oalJb.com/oal 

L4841 

Project: 4301-000 

Lab Number 

Comment 

Sampled : 01109198 

Analyzed : 01115198 £4841-1 

Recovery Recovery 

L4841·1 MB0113W 

97% 98% 
100% 102% 
100% 103% 

none detected = nd 

COP0014202 



OJ!!. 
Client: CET Environmental Services 

Contact: Scott Gilfillan 

Sample/D 

Analyte 

TOSC0-01-4301 

Matrix 

Soil 

Total PCB in Soil. 

Printed on recycled paper @ 

Polychlorinated Biphenyl (PCB) 
by EPA 3540/8081 

Result 

. ..... 0.13 
Surrogate 
Decachlorobiphenyl 

Tetrachloro-m-xylene 

Reporting 
Limit 

0.05 

Units 
(ppm) 

mg/kg 

Comment 

Sampled: 01109198 
Extracted: 01116198 
Analyzed: 01119198 

Recovery 
106.% 

85.% 

OREGON ANALYTICAL LABORATORY 

A Division of Portland General Electric 

14855 S.W. Old Scholls Ferry Road, Beaverton, OR 97007 

Phone 503-590-5300 • Fax 503-590-1404 

L4841 

Project: 4301-000 
Tosco Lube Soil 

Limit 
50.-150. 

50.- 150. 

- 5 

LabNumber · 

L4841-1 

COP0014203 



ji"OSCO 

NORTH 
CREEK 
ANALYTICAL 
EnvironmentBJ Le.botatiJry Setvices 

5528 NW Doane A vc. 
l1ortland, OR 97207 

Project: TOSCO. Portland, OR 
Projc:cl Number: 4301..000 
Project Manager. Marty Cramer 

TO 

·. 

~2481592 F.02 

BOTHELL • (425) 481·9200 • Ff>.Y.. 485·2992 
SPOKANE • (509) 924·9200 • FAX 924-9290 

PORTLAND • {503) 643-9200 • FAX 644·2202 

S:tmplcd: 1/13/98 
Received: 1113/98 
R.:pl)ned: 1/20/98 22:49 

ANALYTICAL REPORT FOR SAMPLES: 

~ample Deseripticn 
I 
I 

fOUTH ()I @ 2" 

~OUTH02@6" 
I 
I 

~OUTH OJ@ 12" 
r 
I 

~ID04@ 2" 

jMrD OS@. 6" 
I 

iMID06@ 12" 
i 
I 

NORTH07@ 2" 
! 
I 

~ORTHOS@ 6" 

~ORTH 09 CUl 12" i . 
! 
' ' I 
I 

i 
I 
I 

i 
I 
I 
I 
I 

; 
I 

': 

Laboratory S<unple Number Sample l\taln:'l Date Sumpl¢d 

P801129-01 s.)it 1113/98 

P801129-02 S·1il 1/13/98 

P801 129-03 s,,i/ 1113198 

P801129-0~ Soil 1.'13/98 

P801129-0S SJil 1113/98 

P80l 129-06 Soil 1113198 

P801129-07 Soil I/13/9S 

P801129·08 Soil 111319$ 

P801129-09 $oil 111319& 

Tht results in this Nlpflrt appiyto the samples c.llla/y:ed in accJrdan,·e wz'ih rk cham of cusl~ docutllinl. 
This analytical revorl m~;M b• i-eproduccd in il:s enlir~ty. 

!North Cn:ek. Analytical, Inc. .. 

l~. 
I Philip NmiiliLab0r310r;:Mi~ 
! 

18939 120111 AV811Ue N.E., Suite 101, Bothell, WA 98011·9508 
East 11115 Mont~mary, Suite B. Spakane. WA 9n06·4n6 

9405 S.W. Nimbvs Avenue, Baavert·'lrl, OR 97008·7132 

Page 1 of6 

COP0014204 



82-05-1998 12: lS~M FROI'1 TO E2481592 F.03 

NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481·9200 • FAX 485·2992 

SPOKANE • (509) 924·9200 • FAX 924·9290 
PORTLAND • (503) 643·9200 • Ffl.Y.. 644·2202 EnvitonmetiBI Laboratory SetVIces 

rosco 
SS28 NW Doane Ave. 
I 

Portland. OR 97207 

I 
Analytc 
I 

kourH ot ® 2" 
Diesel Range Organics 
~eavy Oil Range HydrocarbQns 
Surr;g~te: 1-Chlarooc":ad'ec®e. ·•·· 
I 

! 
~OUTHO:Z~6" 
Picscl R..lnge Or&ilJ\ics 
~eavy Oil Ranee Hydroutboa' 
;s,;;;-ogatc.:·· j:chlorooc:tadeca;,~ 
i 
i 
~OVTH 03 @ I:Z" 
Piesel R:mgc Organics 
Heavy Oil Ran:t Hydroc:~rbon) 
\5-u-r;ogate:. -,~·(.:;;l:-or""'o'-oc-ta-<U:-:-. c_a_ne_ 
J·· 
l~uD04 2" 

icscl Range Organics 

~ea.~j Oil Range Hydro~!~bon.~ ... 
rurrogate: 1-Cia/orooctadecane 

lum OS@ 6" 
~esel Range Orgw1ic.;s 
!Uea~._Oil .~nge Hydrotarbon~- _ 
J,Surrogatt: J -CillorQQCt(ldecane 

I 
\MID06@ 12" 
1Dicsel Range Organics 
\ueavy.Oil Range Hydrourbons 
jsun.og~i~~-1-ChloroocradiiC"tin.e' 

· · I NORTH 07@ :Z" 

1 Di~l Range Organics 

Project: TOSCO. Portland, OR 
Project Number: 4.101.COO 

Project M:lllagcr: Many Cramer 

Diesel and Heavy Range Hydrocnrboas per NWTPH-Dx Method 
North Creek Analytical - Portland 

Batch 

Number 

0180194 

Date 
Prep~~recl 

1114/98 

Date 

Analyzed 
Surrogate 
Limits 

f801 J 29..0 1 
1/14/98 
II 

Reporting 
Limit 

2SO 
500 

Sampled: 1113/98 
Received; 1/13/98 
Reported: 1/20/9& 22:49 

ReSI.IIt Units 

Soil 
ND mglkg dry 

14900 

Notes• 

. . ;, 
50.0-150 NR··----~o ·-·-----~--- . .. 

0180194 1/14/98 
P8t)IJ29-02 

1/14/98 

" 
12~0 
251)0 

·-----··-····~. 
" II 

. .. ···-.. -··-··· · ... so.o.iJ"iJ ·---·-·· .. · 

0!80194 1/14/98 
P801129-03 

1115/98 125 

'NO 

14100 

ND 

~ 
mgt'kgdry 

····-------·· 

~ 
mg!kgdry · 

I 

.. 250 1730 .. 
, 

0180194 J/14/98 

~~---·,;· 

0180194 1.'14/98 

" ,, 

0180194 1114/98 

" 

0180194 J/14/98 

P80tt%9-0• 
1/1 S/9R 

·-·so.o-/50 

P8011:29..0S 
1115198 

----· 
250 
500 

1250 
2500 jO_o.ifo-· .... ___ _ 

P80J 129-06 
1114/98 1250 

2500 
50.0~/j~----·· 

P80 1129-07 
1115/98 

--...,..6{"6" "' .. % 

'No 
4530 

§.gil 
mgllcg dry 

N
._R--.,.o--· 

% 

~ 
ND mg/kgdry 

13500 --·-·"-'''' ....... NR % 

ND 

" 

I 

I 

,} i 

i 
I 

! 
!Heavy 0,!~ ~age Hydrocar~~~ r ....... __ " ---·-···· ~. . ·----:":---

/S""ogatrr: J -ChlortJoctadecanB . " " 

2~0 

500 
:ND 

5140 ----NR 
.. 

""T"'"'""" 

ll'fORTH 08@ 6" · 

I Diesel Range Organics 
Heavy 011 Ranae Hydrocarbons 

iSurrogaJa: i-ChlorooctadecaiUr. '· ···-

J North Creek Analytical,. In~. 
! 

jPhilip Nerenberg, Laboratory Manilger 
I 

hi! 
0180194 l_/14/98 

PSOJ 129-08 
1/15/98 115 ND mg/kg dry · 

" .. 250 Z600 " 
sO.o'--1.,....,5'""'0---·-····· ··-----810 .___,%...,..o----··· -···------, , 

•Ttz/ir to end a] r~port}or te~i o/ noJes and definiJio~. 

18939 1201h Avenue N.E., Sune 101. Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B. Spo~ane, WA 99206-4776 

9405 ~.w. NimQii AvinUf1 6ei1Verton, OR 97008-7132 

Page 2 of6 
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02-0~-1'398 12: 1 SAl'\ FROM 

NORTH 
CREEK 
ANALYTICAL 
EnvJtonmentBJ LabolaJl»y SIHvices 

1·osco 
5S28 NW Doane Ave, 
fortland. OR 972()7 

Projc:~:t: TOSCO, Ponland, OR 
Project Number: 4301-000 

Vroject Manager; Marty Cramer 

TO E2481592 F.04 

BOTHELL • (425) 481·9200 • FAX 485·2992 
SPOKANE • i509) 924-9200 • FAX 924·9290 

PORTLAND • (503) 643·9200 • FAX 644·2202 

Sampled: t: 13/98 
Received: l/\3/98 
Rc;:ported: 1/20/98 22:49 

Diesel a"d Heavy Ranee Hydroarboos per NWTPH·D!t Metllod 
Nortb Creek Analytical- Portland 

t.nalyte 

NORTH 09@ ll" 
piesel Range Org:lllics 
Jleavy Oil Range Hydrocarbons 
&;,:,.agate': j~{:'h~decane ··· .... 
' 

;North Creek Analytical, Inc. 

Philip Ncrc:nbc~. Laboratory Manager 

Batch Dace Date Surrogate Reporting 
Number Prepared Analyzed Limits Limit Result Units Notes• 

P801129-D? §gjJ 
0180194 1/14198 1115198 1:!5 ND mglkgdry 

250 4250 ····-----... --...... . --·-TnJ;:j 50-· 
__ ....... , ,, 

96.') % 

J.Re/er to end c/report/or lc.xt o/ noies anJ Jefmilio,;, 

18939 12001 Avenue N.E., Suite 101, Bothell. WA 98011-9508 
East 11~15 M~nwry, Slite 8, Spokane, WA 99206·4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97:l08-7132 

Pnge 3 of6 

COP0014206 



02-05-1998 12: l'=~M FROI'l 

NORTH 
CREEK 
ANALYTICAL 
Environments/ LBbolaloty Setvia8s 

rosco 
5528 NW Doane Ave. 
~ortland. O.R 97207 

Pruj~t: TOSCO, Portl:md, OR 
Project Number: 4301-000 

Projec1 Mona er: Marry Cramer 

TO 

Dry Weight Determination 
North Creek Analytical - Portland 

! 
$oUTHOI @2" 
I 
I 

~OUTH02@6" 

i 
~OUTH OJ@ 12" 
I 
' 

~1004@ 2" 
I 
i 
MlD05@ 6" 
I 

I 
MlO 06@ 12'1 

! 
! 

NORTH07@ 2· 
I 

~ORTH08@ 6" 

~ORTH 09 ~ 12" 
I 

I 
l 
I 

I 

LabiD Matti:-.: 

P801129-01 Soli 

P801129·02 Soil 

P801129-0J Soil 

?801 129-04 Soil 

P80 1129-05 . Soil 

P801J29-06 Soil 

PSO! 129-07 Soil 

P801129-0& Soil 

?801129-09 Soil 

(Nonh Creek Analytical, Inc. 
I 
I 

i{JJJ 
rhilip Nerenberg. Laboratory Manager 18939120th Avenue N.E .. Suite 101. Bothell, WA 9a011-9508 

East 11115 Montgomery, Su~e B. Spoka~. WA 99205-4776 
9405 S.W. Nimbus Avenue. Beaverton. OR 9 701)8.. 7132 

E2481592 P.05 

BOTHELL • j_425) 481·9200 • FAX 485-2992 
SPOKANE • i509) 924-9200 • FAX 924·9290 

PORTLAND • (503) 643·9200 • FAX 644·2202 

Sampled: 1/13/98 
Rccciv~ 1/13/98 
Reponed: l/20/98 22:49 

Resull Units 

94.S % 

87.2 ·~~ 

86.0 ~~ 

89.2 ~~ 

84.5 % 

70.8 .% 

75.1 ~~ 

78.1 .% 

77.1 'o/o 

! ' 

Pagc4 of6 
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02-05-1598 12:20~M FROM 

"NORTH 
CREEK 
ANALYTICAL 
fnvilonmental l..abota1oty SeMc&s 

TOSCO 
~528 NW Doane Ave. 
{•ortland, OR 97207 

Project: TOSCO. Penland, OR 
Projett Number: 4301·000 
Project Mana_gcr: Marty Cmm~r 

I 
I . 

i Dale 

TO 82481592 F.06 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924·9200 • FAX 924·9290 

PORTLAND • (503) 643·9200 • FAX 644·2202 

S;unpled: 1/13/98 

Rc:cciv<:d; 1/13/98 
Reported: 1/20/98 22:49 

Reporting Limit Rc:cov. RPl> RJ>D 
I 
AnaJvte An :lined 

Spil<e 
level 

Sample 
Result 

QC 
Result Units Rc~X>v. Limits % Limit % Notes• 

Batch: 0180194 Date Prepared: 1/13/98 Extraction Method: TPH-0 E:ttractlon 
~lank 0180194-BLKl 
Diesel Range Organics l/13/Q8 

~cavy Oil R~~: t_lydr~~~~----· ·---· 
,4iurrogate: 1-Chloroocrac/e,·ane " 
! 
I 

Stank 
Di~sel Range Organics 
I 

OJ80J94·BLK2 
1/14/98 

5.00 

Hea\'Y Oil RIIJ\g~ Hydrocarbons 
Swrrogute: J-Chloroocia"decanl! ····---·--.-. ----····-···- "5."iii5 
: 
I 

Lcs 
Piesel ~~~e. (>~_c_s __ 
furrogate: 1-Chfo,oof:tutlta:ane 

I 
1Jupi!C2tc 
piesel.Rmgc Organics 
~-~!l.~gc Hydrocarlxms · 
~rurogcue: 1-CI-Jorooctadecane 

I 
Qyp!igtr 
biesel Range O~anics 
I 

~cavy Oil Rangt Hydrocarbuns 
{IW'7'ogare.-:- 'i~Cirl~~ocf:ladecan~ 
I 

I 
pupllcate 
piesel Range Organics 

0189194-BSI 
1/IJ/98 
., 

0180194-Dl'Pl 
1116/98 

, 

018019~DUPZ 

1116198 

0180l94-DUP3 
J/i4/98 

12S 
5.()() 

6.02 

ND 
ND 

mi'kg dry 25.0 
so.o ·······----···· " · ···----- sn7f.J5rf ·· 80.8 4.04 

NO 
ND 

mg/kg dry 25.0 

50.0 
----- 5.6d"" .... 

P801079-03 

S3.6 
NO 

P801091-0I 
NO 
NO 
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AN !I] COMPANY 

PACIFIC 
ENVIRONMENTAL 
GROUP, INC. 

May 20, 1998 
Project 1115-007.4A 

Ms. Jill Kiernan, P .E. 
W a..<;te Management and Cleanup Division 
Oregon Department of Environmental Quality · 
2020 Southwest Fourth A venue, Suite 400 
Portland, Oregon 97201-4987 

Re: Barrier Wall Construction Report 
Doane Avenue 60-Inch Storm Sewer Line 
Willbridgc Facility 
Portland, Oregon 

Dear Ms. Kiernan: 

Pacific Environmental Group, Inc. (PEG), on behalf of the Willbridgc responsible 
parties (RPs), is pleased to submit this Interim Action Completion Report describing the 
final design and installation of the HDPE barrier wall at the Doane A venue storm sewer. 
This letter describes the field installation and modifications to the original barrier design 
described in the "Barrier Wall Installation Design Report" dated October 14, 1997. 

PRE-FIELD SITE CONDITIONS 

Subsurface Investigation at the 60-inch Storm Drain 

As discussed in previous reports, a native silUclay barrier was unearthed approximately 
50 feet from the shoreline during construction of the 60-inch storm drain. PACIFIC 
performed a subsurface in vcstigation around the 60-inch storm drain in August 1997, 
using a track-mounted backhoe to investigate the soils in the area of lhe 60-inch storm 
drain. The,purpose of the subsurface investigation was to locate the native silt/clay 
harrier and determine if installation of the HOPE barrier was feasible in this area. 
Several test pits were excavated along the alignment of the 60-inch sewer line. The 
native silUclay barrier was located at approximately 7 to 8 feet below ground surface, 
approximately 75 feet from the 60-inch outfall. Hydrocarbon impacted soil was not 
encountered during the test pit excavation. 

723J SW Kable Lane, Suite 900, Bldg. ~ • Portland, Oregon 97224-7183 (503) 639-6305 FAX (503) 639-7482 
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Results of the investigation determined that excavation and installation of the HDPE 

liner would not be feasible in the area of the native silt/clay barrier due to the proximity 

of the Willarncttc River. This area can be submerged during high-river stage several 

months during the year, which would jeopardize the systems effectiveness. For these 

reasons, the area around the existing clay barrier, installed in 1988, was determined to 

be more feasible for construction of the HOPE liner. 

Tracer Test Results 

On September 1, 1997, PACIFIC placed a red Rhodimine WT dye in monitoring 
. Wells B-17 and B-18 to examine transport through the "new" 60-inch and "old" 27 -inch 

storm sewer bedding material. Wells B-17 and B-18 are completed in the bedding 

material beneath the 60-inch and 27-inch storm sewer lines. A green Rhodimine WT 
dye was placed in Wells B-33 and U-4. Well U-4 is completed in the 60- inch storm 

sewer bedding material upgradient ofthc location of Well B-18. Well B-33 is believed 

to be installed within the historic Holbrook Slough channel. Monitoring wells located 
do~ngradient from these wells have been monitored at bi-weekly intervals to track the , 

tracer dye migration. 

Groundwater flow velocity calculations through the 60-inch bed,ding material indicate 

approximately 11 feet/day. The red tracer was observed at the 60-inch outfall 162 days 

following injection at Well B-18, which indicates the groundwater flow velocity through 

the 60-inch bedding material is approximately 3 feet per day. This also suggests that the 

60-inch stom1 sewer from NW Front A venue to the outfall is a preferential pathway for 

contaminants migrating to the Willamette River. The tracer dye placed in Well U-4, 

upgradient from B-18, has not been observed at Well B-18. 

The green dye placed in Well B-33 at the historic Holbrook Slough has an estimated 

groundwater flow velocity of approximately 1 foot/day. The tracer dye is calculated to 

be visible at the slough outfall approximately 200 days after injection. It was calculated 

that the tracer dye would be visible at the Holbrook Slough outfall in March of 1998. 

However, during the winter months, the groundwater tlow velocity will probably 

increase allowing the tracer dye to migrate to the outfall at a faster rate. The dye has 
been observed in downgradient monitoring Well B-20, which is 181 days following 

injection. The tracer study in this area as well as in the area of the 27-incb storm drain 

line is ongoing. 

Groundwater Sampling Prior to Excavation 

As requested by the Oregon Department of Environmental Quality (DEQ), groundwater 
samples were collected from monitoring Well RES-N prior to installation of the barrier. 

Monitoring Well RES-N is located upgradient of,the clay barrier on the north side of the 
60-inch sewer line (Figure 1 ). Water level and separate-phase hydrocarbon (SPH) 

11150074A\CO:--iSTR-I.OOC 

COP0014215 



May 20, 1998 
Page 3 

thickness were recorded in RES-N prior to purging. Static water level was recorded at 

23.93 feet below top of casing (TOC) and SPH thickness was measured at 0.12 foot. 
Approximately I 88 gallons of water was extracted prior to sampling. 

Groundwater samples were analyzed for benzene, toluene, ethylbenzene, and xylenes 
(BTEX) and polynuclear aromatic hydrocarbons (PAHs) by EPA Methods 8020 and 
8270-SIM, respectively. These compounds represent the constituents of potential 
concern (COPCs) likely to be encountered at the installation location. 

Analytical results for BTEX indicate that benzene 29.1 parts per billion (ppb), toluene 
(2.18 ppb), ethylbenzene (2.06 ppb) and total xylenes (2.59 ppb) were petected in 
groundwater collect,ed from RES-N. 

Analytical results for PAH compounds were generally below 1 ppb with the exception 
of acenaphthene (2.55 ppb), fluorene (6:21 ppb), phenanthrene (5.47 ppb), and pyrene 
(0.446 ppb). The certified analytical reports are presented as Attachment A. 

Video Logging of the 60·inch Storm Sewer 

Prior to excavation of the 60-inch storm sewer, aq Encroachment Permit was issued to 
Tasca from the City of Portland, Bureau of Environmental Services (BES). As part of 

the Permit, the City requested video logging of the 60-inch sewer line prior to 
excavation and following completion of the construction project. Gelco Services of 
Salem; Oregon was contracted to perform the video logging. Video logs recorded prior 
to construction and post-construction were submitted to BES as specified in the Permit. 
The video logging before and after construction did not indicate any structural damage 
to the storm drain piping in the area where the barrier was constmcted. 

DESCRIPTION OF THE INTERIM ACTION PERFORMED 

The barrier wall at the 60-inch storm drain was installed in the same area as the clay 
barrier installed in 1988 by Riedel Environmental Services (Riedel). The new barrier 
required the installation of an engineered shoring system with approximate dimensions 

of 10 foot by 20 foot by 21 feet deep in soils best described as river sediments. Soils 
were excavated using a large hydraulic excavator by segregating the upper "clean" soils 
from the lower "impacted" soils after the shoring system was installed. The placement 
of the shoring system allowed excavation to occur in a manner that exposed the top of 
the 60-inch pipe and the clay barrier installed hene·ath and to the sides of the pipe in 
1988 by Riedel. 

Once the top of the clay barrier was exposed, a hand auger was used to verify the 
competency of the clay barrier. This involved excavating of eight hand auger borings to 
verify the thickness of the clay barrier and that the permeable bedding material was 
removed from beneath the pipe when the clay barrier was installed. Results of the hand 
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augers indicate the clay barrier is approximately 4 to 5 feet thick. Native silty/clay wa() 

encountered beneath the Riedel barrier. Soil samples collected from the hand augers 

indicate the barrier was composed of damp silt and clay topsoiL Field photo-ionized 

detector (PID) readings and headspace analysis on the soil' samples did not indicated ~he 

presence of petroleum hydrocarbons. Once the competency of the Riedel clay barrier 
was determined, the 4-inch flow-through piping was installed on each side of the 

60-inch pipe, parallel to the stonn drain alignment. 

Following installation of the flow-through piping, a 45-mil high-density polyethylene 
(HOPE) liner was installed in the excavation in accordance with the original design 

drawings. This HDPE liner spanned the full width of the excavation (20') and "keyed" 

18-inches into the existing clay barrier. The· toe of the HDPE liner was grouted in 

placed: tying the Riedel clay barrier with the newly instal1ed liner. The grout extends 

one foot above the top of the 60-inch pipe, and consisted of 4-sack concrete mix with 

sand. Pea gravel was added to help the mix flow more eao;;ily through the pump truck. 

Approximately 600 pounds of bentonite powder and 100 ga11ons of water were added to 

the concrete mix while still in the ready mix truck prior to pumping. Five cubic yards of 

the mix was used in constructing the new HOPE liner barrier. 

Two 6-inch diameter, PVC wells with 0.050-slot well screens were installed on the 

up gradient side of the liner prior to backfill for collection of SPH product that will 

accumulate behind the liner. The wells were also used for dewatering of the excavation 

during construction activities. The excavation was then backfilled with pea gravel on 

the upgradient and downgradient side of the liner. The rest of the excavation Was then 

backfilled with the excavated soils that were determined to be satisfactory as backfill 
material by DEQ. The shoring system was removed and the ground surface restored to 

original condition after the excavation was backfilled. 

FIELD MODIFICATIONS DURING CONSTRUCTION 

Modification of the flow-through piping was made during field activities due to the 

uncertainty of the elevation of the top of the existing clay barrier installed hy Riedel in 

1988. Once the excavation was completed and the top of the clay barrier was exposed, 

an approximate elevation was determined for the top of the clay barrier. This elevation 
in conjunction with historic water level trends in the area determined that the flow 

through piping be installed at a lower elevation than originally designed. This design 

change will not affect the overall performance of the system. "As-built" details of the 
4-inch flow through piping and the rest of the new barrier are shown on Figures I and 2. 

11150074A\CONSTR·-l.OOC 
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CONTAMINATED SOILS AND GROUNDWATER REMOVED DURING 
CONSTRUCTION 

Soil Management 

All excavated soils were stored on visqueen and covered during the field activities. The 
excavated soils were field screened using an OVM 530B PID. One discrete composite 
soil sample for every 20 cubic yards was analyzed for BTEX DEQ Method 8020, and 
PAHs DEQ Method 8270-Sim. Approximately 120 cubic yards of soil was removed 
from the excavation. Analytical results were presented to DEQ and the excavated soils 
were within acceptable limits to be returned to the excavation as backfill. 

Groundwater Management 

Construction of the barrier was originally intended to occur during periods of 
historically lowest static water levels in November and December. Due to construction 
not starting until January, groundwater seepage wa'i encountered during excavation. To 
continue hand excavation of the flow-through piping trenches, dewatering of the 
excavation wa'i necessary. 

Diaphragm pumps, capable of handling solids, were \!sed to extract groundwater from 
the new 6-inch wells and discharge to an existing underground pipeline that crosses 
Front Avenue and terminates at the existing Tosco process wastewater treatment system. 
This treatment system consists of an oil water separator and dissolved air floatation 
(DAF) processes for treatment prior to discharging into the sanitary sewer system under 
permit and verbal approval from theBES. The volume of water extracted during 
installation, development, and dewatering was monitored daily, and total volumes 
extracted recorded and reported to BES. Approximately 6,000 gallons of water were 
extracted during the excavation dewatering, well development and purging. 

Groundwater Sampling 

Following installation of the barrier, groundwater samples were collected from the 
4-inch flow-through piping as requested by DEQ. Groundwater samples were collected 
from the upgradient and downgradient flow-through pipes. The samples were analyzed 
for BTEX and PAHs per EPA Methods 8020 and 8270, respectively. 

Analytical results for BTEX were non-detect in samples collected from upgradient 
(IF-1) and downgradient (OF-1) flow-through piping. 

Analytical results for PAH co.mpounds collected from the upgradicnt 4-inch piping 
(IF-1) were generally below 2 ppb with the exception of acenaphthenc (7 .31 ppb ), 
fluorene (18.1 ppb), phenanthrene (30.7 ppb), and pyrene (1.39 pph). PAH compounds 
analyzed from the downgradient4-inch piping (OF-1) were generally below 2 ppb, with 
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the exception of acenaphthenc (17.1 pph), fluorene (44.6 ppb), phenanthrene (89.6 ppb), 
and pyrene (I 0.5 ppb ). Although identical PAH compounds were detected in the 
upgradient and downgradient groundwater samples, analysis from the downgradient 
4-inch piping indicated higher levels of the compounds detected than those collected 
from the up gradient side of the barrier. 

Initial Operation and Maintenance (O&M) of the Barrier System 

Groundwater and SPH levels are currently being monitored at weekly intervals in the 
lwo new 6-inch monitoring wells and the 4-inch flow-through piping. Separate-phase 
hydrocarbon has not been recorded in the upgradient or downgradient side of the liner, 
including RES-N, since installation. The liner, system will continue to be monitored at 
bi-weekly intervals. 

If you have any questions regarding the contents of this letter, please call. 

Sincerely, 
Pacific Environmental Group, Inc. 

Lance D. Geselbracht, P.E. 
Senior Engineer 

Attachments: Figure I - 60-Inch Barrier Installation Profile View 
Figure 2 - 60-Inch Barrier Installation Top View 
Attachment A- Certified Analy.tical Report and Chain-of-Custody 

Documentation 

cc: Mr. Gerald O'Regan, Chevron Products Company 
Mr. Eric Conard, GA TX Terminals Corporation 
Mr. Martin Cramer, Tosco Distribution Company 
Mr. Jrv Jenkins, Shell Oil Products Company 
Ms. Nanci Snyder, City of Portland- Bureau of Environmental Services 

1 1!50074A\CONSTR-l.OOC 
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ATTACHMENT A 

CERTIFIED ANALYTICAL REPORT AND 

CHAIN-OF-CUSTODY DOCUMENTATION 
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":NORTH 
jCREEK 

RECEIVED MAR 1 9 1998 

I ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 906-9200 • FAX 906-9210 iiiiiiiiiiillll Environmentall.sboratory Services 

Pacific Environmental Group- OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Sample Description 

IF-I 

North Creek Analytical, Inc. 

~~ Fri~~. Project Manager 

Project: TOSCO #0608, Portland, OR 

Project Number: 1 t 15-007-4A 

Project Manager: Mark Ochsner 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix 

P803223-01 Water 

Sampled: 3/ll/98 
Received: 3/11/98 
Reported: 3/17/98 17:07 

Date Sampled 

3!11!98 

The res1dts 1n this report apply to the samples analyzed in accordance with the chain of custody document. 
This analytical report must be reproduced in its en1irety. 

18939 120111 A~enue N.E. Swte t 01, Bothell, WA 98011-9508 
East 11115 Montoomerv. Suite B. Spokane. WA 99206-4776 

Page I of7 
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NORTH 
CREEK 
ANALYTICAL 

Pacific Environmental Group -OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Analyte 

IF-I 
Benzene 

Toluene 

Ethyl benzene 

Xylcncs (total) 

Surrogate. 4-BFB 

t--:orth Creek Analytical, Inc. 

Project: TOSCO #0608, Portland, OR 

Project Number: 1115-007-4A 

Project Manager: Mark Ochsner 

Batch 

Number 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Date Date Surrogate 

Prepared Analyzed Limits 

0380241 3/11/98 

P803223-0l 
3111198 

75.0-120 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924·9290 

PORTLAND • (503) 906-9200 • FAX 906-9210 

Reporting 

Limit 

0.500 

0.500 

0.500 

1.00 

Sampled: 3/11198 

Received: 3/11/98 

Reported: 3/17/98 17:07 

Result 

NO 

NO 

NO 

NO 

94.4 

Units 

Water 

ug/1 

% 

Notes• 

• Refer to end of report for lex/ of notes and definirions. 

Mary A. Fntzmann Smith, Project Manager 18939 120th Avenue N E. Suite 101, Bothell, WA 98011-9508 
East 11115 Montaomerv. Suite B. Snokane. WA 99205-4776 

Page 2 of7 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

Pacific Environmental Group.- OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Project: TOSCO #0608, Portland, OR 

Project Number: 1115-0074A 

Project Manager: Mark Ochsner 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 906-9200 • FAX 906-9210 

Sampled: 3/11198 
Received: 3/11198 
Reported: 3/l 7/98 17:07 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Analyte 

rF-t 
Acenaphthene 

Acenaphthylcnc 
Anthracene 

Bcnzo (a) anthracene 

Benzo (a) pyrcne 

Benzo (b) fluoranthenc 

Benzo (ghi) perylcnc 

Benzo (k) fluoranthene 

Chrysene 
Dibenzo (a,h) anthracene 

Fluoranthenc 

Fluorene 

lndeno ( 1,2,3--cd) pyrcnc 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate: 2-Fiuorobiphenyl 

Surrogate: Nitrobenzene-d5 
Surrogate: p-Terphenyf-d/4 

Batch 

Number 

Date 

Prepared 

03&0287 3/J 2198 

Date Surrogate 

Analyzed Limits 

P803223-0t 

3/12198 

43.0-l/6 

35.0-1/4 

33.0-141 

Reporting 

Limit 

2.50 

2.50 

5.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

2.00 
. 2.50 

2.50 

1.00 

5.00 

2.50 

1.00 

Result 

8.40 

ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
ND 

18.9 
ND 
ND 

30.7 

3,97 

120 

NR 
/16 

Units 

Water 

ugll 

% 

Notes* 

1 

2 

3 

North Creek Analytical, Inc. *Refer to end of rep or! for /ext of notes and deflnirions 

Mary A. Fntzmann Smith, Project Manager 18939 \20th Avenue N E .. Su1te 101. Bothell. WA 98011"9508 
F:lst 1111 'i Mnm-1nmRrv S111t? R Snnbno WA QCJ?nf>-4771'; 

Page 3 of 7 
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_NORTH 
!CREEK 
I ANALYTICAL 

iiiiiiiiii EnvfronmentBl Laboratory Services 

Pacific Environmental Group- OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Project: TOSCO 110608, Portland, OR 

Project Number: 1115-007-4A 

Project Manager: Mark Ochsner 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 906-9200 • FAX 906-9210 

Sampled: 311119& 
Received: 3/11/98 

Reported: 3/17/98 17:07 

- '· BTEX~per:EPA,Method~020AJQi@ity;Confrol. 
: . . . ·:l\!~ orth ~tfek Ana lytica·f:~ P;~rt)a!l<(~1:i!i:( :: · 

Analyte 

Batch: 0380241 

Blank 

Benzene 

Toluene 

Ethy!benzene 

Xy!enes (total) 

Surrogate: 4-BFB 

1£S 
Benzene 

Toluene 

Ethyl benzene 

Xylencs (total) 

Surrogate: 4-BFB 

Batch: 0380245 

Blank 

Benzene 

Toluene 

Ethyl benzene 

Xylencs (rota!) 

Surrogate. 4-BFB 

LCS 

Benzene 

Toluene 

Ethyl benzene 

Xylenes (total) 

Surrogate: 4-BFB 

Matrix Spike 

Benzene 

Toluene 

Ethylbenzene 

Xylenes (!Otal) 

Surrogate: 4-BFB 

Matrix Spike Dup 

Benzene 

North Creek Analytical, Inc. 

Date 

Analyzed 

Spike 

Level 

Date Prepar-ed: 3/11/98 

0380241-BLKl 

3/ll/98 

50.0 

0380241-BS2 

3/11/98 20.0 

20.0 

20.0 

60.0 

50.0 

Date Prepared: 3/11198 

0380245-BLKl 

31! 1/98 

50.0 

038024S::BS2 

311 l/98 20.0 

20.0 

20.0 

60.0 

50.0 

Sample 

Result 

0380245-MS I P8Q3211-01 

311 li9R 20.0 NO 
200 ND 
200 ND 
60.0 NO 

--~-~-

" 50.0 

0380245-MSDI P803211-0I 

3/11/98 20.0 ND 

QC 

Result 

ND 
ND 
ND 
ND 

47.9 

20.4 

20.3 

20.4 

61.9 

50.9 

ND 
ND 
ND 
NO 

44.3 

18.6 

18.5 

18.7 

56.4 

44.4 

15 7 

15.7 

16.4 

48.9 

40.2 

15.6 

Reporting Limit Recov. RPD RPD 
Units Rccov. Limits % Limit % Notes* 

Extr-action Method: EPA 5030 

ug/1 0.500 

0.500 

0.500 

1.00 

75.0-120 95.8 

ug/1 67.0-130 102 

75.0-126 101 

76.0-124 102 

75.0-126 103 

75.0-120 102 

Extraction Method: EPA 5030 

ug/1 0.500 

0.500 

0.500 

1.00 

750-120 88.6 

ug/1 67.0-130 93.0 

75.0-126 92.5 

76.0-124 935 
75.0-126 94.0 

7 5.0-120 88.8 

ug/l 67.0-130 78.5 

750-126 78.5 

76.0-124 82.0 

75.0-126 81.5 
--·---~-~--------·--· --

75 0-120 80.4 

ug/1 6 7.0-130 78.0 13.0 0.639 

• Refor to end of reporljo,- text of notes and defrr.ilions. 

Mary A. !- ntzmann Smtth. ProJeCt Manager 18939 l20th Avenue N E . Suite 101, Bothell, WA 98011·9508 
F.asl 11115 Monmomcrv. SuiteR Snokanc WA 99?06-4776 

Page~ of7 
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NORTH 
·CREEK 
ANALYTICAL 

Pacific Environmental Group- OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Project: TOSCO #0608, Portland, OR 

Project Number: I I 15-007-4/\ 

Project Manager: Mark Ochsner 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 906-9200 • FAX 906-9210 

Sampled: 3/I 1198 , 

Received: 3/11198 

Reported: 3/17/98 17:07 

•·.· •• ~·BTEX•perEPAo.!\'lcthod 8020A/Quitlicy·Con'ti::ol 
·· ~' · ?I'(Ci~tii\~r~~~k::A.naiyticat-:I>ohiand:: .,;,;,i';:: ' 

Analyte 

~latrix S12ik~ Du12 (rQ!J !imu:d) 
Toluene 

Ethyl benzene 

Xylcncs (total) 

Surrogate: 4-BFB 

~or1h Creek Analytical, Inc. 

\iary A. Fritzmann Smith, Project Manager 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 

Analyzed Level Result Result Units Recov. LiJllits % Limit % Notes* 

038!)245-MSDJ f:8Q;J211-Ql 
3/11/98 20.0 ND 15.7 ug/I 75.0-126 78.5 13.0 0 

20.0 ND I6.2 76.0- I 24 81.0 15.0 1.23 
60.0 ND 48.6 75.0-126 81.0 13.0 0.615 

---· 
50.0 39.6 75.0-/20 79.2 

*Refer 10 end of report for text of notes and definitions. 

18939 120th Avenue NL Sc•ite 101. llothell. WA 98011 9508 
East 11115 Montaornerv. Su1:;; 8. Suokane. WA 99206·4776 

Page 5 of7 
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NORTH 
CREEK 
ANALYTICAL 

Pacific Environmental Group- OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Project: TOSCO 110608, Portland, OR 

Project Number: 1115-007-4A 

Project Manager: Mark Ochsner 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 906-9200 • FAX 906-9210 

Sampled: 3/11/98 

Received: 3111/98 

Reported: 3117/98 17:07 

· Potynucle~r,Aro~~~ic Co~P.<il.i[lds ,p~~:El' A,8,~.79.l\l~SI~Qualicy,:contro~)·:. 
· · · ·, ·: '; · · :~~r,orth'~i~~~ A:ii#.JY:t~car~~J:roiti~uid'~'~:'::, - . · :;:·' , · )i , 

Analyte 

Batch: 0380287 

Blank 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) fluoranthcne 

Benzo (ghi) perylene 

Benzo (k) fluoranthene 

Chrysene 

Dibem:o (a,h) anthracene 

Fluoranthene 

Fluorene 

lndeno (I ,2,3-cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate: 2-Fluorobipheny/ 
Surrogate: Nitrobenzene-d5 
Surrogate: p-Terphenyl-d/4 

~ 
Acenaphthylene 

Benzo (k) fluoranthene 

Pyrene 

Surrogate: 2-F/uorobiphenyl 
Surrogate: Nitrobenzene-d5 

Surrogate: p·Terpheny!-dl4 

LCS Dup 

Acenaphthylcne 

Benzo (k) fluoranthene 

Pyrene 

Surrogate: 2-Fiuorobiphenyl 
Surrogate: Nitrobenzene-d) 

Surrogate: p- Terphenyl-d /4 

North Creek Analytical, Inc. 

Date 

Analyzed 

Spike 

Level 

Date Prepared: 3/1 Z/98 

0380287·BLKJ 

3/13/98 

2.50 

2.50 

2.50 

0380287-BS l 

3112198 5.00 

5.00 

5.00 

2.50 

2.50 

2.50 

Q3~0287-BSD1 

3112/9H 5.00 

5.00 

5.00 
--·· 

" 2.50 

250 

2.50 

Sample 

Result 

QC 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.48 

2.66 
2.68 

5.50 

5.61 

6.02 

2.51 

2.75 

2.6/ 

5.68 

5.69 

6.16 

2.61 
2.75 
2.70 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Notes• 

E~tractjon Method: EPA 35!0f600 Series 

ug/1 0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 
0_100 

0.200 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

43.0-116 99.2 
35.0-114 106 
33.0-141 107 

ug/1 50.0-150 110 
50.0-150 112 

50.0-150 120 

43.0-116 100 

35.0-1 I 4 110 
33.0-141 IO.f 

ug/1 50.0-150 114 60.0 3.57 

50.0-150 114 60.0 1.77 

50.0-150 [I' _.) 60.0 2.47 
-----

43.0-116 IO.J 

35.0-114 110 

330-141 f()8 

*Refer to end of report for rex/ of notes and defir.ilions. 

Mary A. Fritzmann Smith, Project Manager 18939120111 A·t~nue N.E .. Su1te 101. Bothell, WA98011-9508 
Page 6 of 7 
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NORTH 
CREEK 
ANALYTICAL 

Pacific Environmental Group -OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Project: TOSCO #0608, Portland, OR 

Project Number: l115-007-4A 
Project Manager: Mark Ochsner 

Notes and Definitions 

Note 

Reporting limits raised due to dilution necessary for analysis. 

2 Surrogate recovery is outside control limits due to matrix interference. 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 906-9200 • FAX 906-9210 

Sampled: 3/11198 

Received: 3/11198 

Reported: 3/17/98 17:07 

3 The surrogate recovery for this sample cannot be accurately quantified due to interference from coeluting organic compounds 
present in the sample. 

DET Analyte DETECTED 

NO Analyte NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

Recov. Recovery 

RPO Relative Percent Difference 

l'-;'orth Creek Analytical, Inc. 

Mary A. Fritnnann Smith, Project Manager 18939 120th Avenue N.L Sune 101. Bothell, WA 98011-9508 Page 7 of7 
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EIL~t 11115 Montgomery, Suite n. Spobn~. WA 9&206-4779 

9405 S. W. Nimbu~ Avenue, fkave•·to~. OR 97008· 7132 

\4L)J 4111-~LV\! 
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(503) 906-9200 

I·A.\ <l~.:i·l\I'JL 

FAX 924-9290 

FAX 906-2202 ~ ~
NUHIH 

lcREEK 
~ANALYTICAL 

iiiiiiiiiii £1'1.,./tdnm.-m•l L llflor•tof~ S•rv/l!.-• 

UNOCAL CHAIN OF &;,Q~~)jPORT 
Chain of Custody Record#: 

::,~:~iE:,~~~i~6£1~~;~::,:~;z~~ 
c~i'Y.: s'"'~-~:~~· ... YDY_rltt.~d .. &1Z..51.2-:.IO---------------
Site Relca.<c Number: 

lillul'.dHni"JSI. ~h:l &j?..,.fv\,VV 
CERT INFO· (chec~ (lnc) . [~ [,·;du;llion [] Rcmcdi~tion 

[_j I k·tco~.·tiul\ 
'----· 

j_j D-clnoliti(/11 !_j C'lusur.._. I....J MJScellnncnu~ 

SAMPLE INDD'TIFICATION 

I_~ 

J. 

4. 

5. 

6. 

7. 

SAMI'LJ~(j 

DATE/T!ME 

'2, TilT c; PJ 
I 

MATRIX 
(W,$,0) 

f/'J 

II OF 
CON· 

TAJNERS 

z, 
~ 

!'l'iJ¥!~~t-;~i~~:.i!.lJo<~l':ili-'CbNSULTAN'r,IJ'fF6Rf,.fATION ;;.;\.~?.•· '''":''(>"; ·;~::r.:\~~ .. !9>~ .t,.Wil.«~m;p.."'&J'll;;l:.~~."'"'· .............. ,_., ·•··- _ ........ ~·, .... , ..... }, .... , . '11:11'.:>),. , :•~:;:1l: 

Finn: :Pt::-= Project# { _. • -

Address: ~HnAA.JJJ 

~;,,~=-&--~:·tJ~&JxfL5 r-n I 
Project Manager: 01, ~ () fJ-t >' 1\..W 
Sample Collcc1inn hy: J • W { C;) ()(1 

0 OR 0 WA 0 AK 0 NW Series ·-·-.-----,........-, - -·r---
x j~ j ,.; 0 'D ~ 

u ;,r') ..... ...... Ji.) 

~ ~ 3 ~ ~ ~ ~ ~~ 
0 u.l "' . ·- ..... "" 0 c.: ..,. ro , " - - ;:; ·:::~ ~ ~ u 

..... ""+ -- -c:~ =- 1:: 0 "' .,__, ~rl-., 0. 'lJ- ..... ;:;G 

t:i l ;.l ;::; ;.j .~ -~ '3 -~ 0 c: ;::; ~ S ~ S ~ g - ';:: o §_ 
~ q X~q 9 9~9 ~~·GOO~~~~~~--~~~ w ~ - ~~Oo - , ~ -c ~~~ ~ ~ ~~~ - ~ - - "' - < " ~ u < u < - -1 - - u ' f:: Co m 1=: [:: ~ 1=: 'it ~ [;: ~ 0 v fj v iilr <( ~ j ~ f- :;:;: 
t 
f-

lXI I I I I I I I IXl I I 

----•--~-t--1-~1--.0·--· j, ••••••• l-- -1---~--- ..... ·-~···j ·-·····I --·-1··---~---j·-·------.1--·•--

'PW322? 
Quality Assurance Data Level: 

00 
A: Standard Summary 

B: Standard+ Chromatograms 

Laboratory Turnaround Days: 

00001

' 

I 

NCA SAMPLE NUMBER 

~- --1---1-1-1--1-1-+-1--f----+--l--~ -+--l---+--+--ll--l---l-----ll--------------1 

9. 

10. 

-"- -. -71H71~"Lj4fi '""0 ~...:a ;:;::___ 5~,:~·~~~~· 
2. __ i/'JC+ :5-!l<J.f( .. !6.'¥::...-.... _. u---~~---.tl/l 

Final Report Approvol 

Were all requested results provided? 8 8 Define 

Were rc~11lt~ within requested tumuoun.d? G!!} ~ "No" 

3. 
f'inol Approvol S'ignmurc: on back 

Hr~ 11<"'101 \, IHl'U \ ~-~~~'.'~:~'-' .... 
{ 11.~t11hU~ IIIII \''1•11\" • l..,ob .. l ,,Ill[}' '\·(Juw · l'uli~U~I.•III ~'lmhKup)'- llnu>.i.l! 

P;.\gc~-~-ol' ____ . Firm: Dnte: 



NORTH 
1
CREEK 
ANALYTICAL 

RECEJVED MAR 1 g 1998 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 906-9200 • FAX 906-9210 

Pacific Environmental Group - OR 

7233 SWKable Lane, Suite 900 

Portland, OR 97224 

Sample Description 

OF-t 

North Creek Analytical, Inc. 

Mary~. Fri ann Smith, Project Manager 

Project CHEVRON #6100 1868, Portland, OR 

Project Number: 1115-007.4A 

Project Manager: Mark Ochsner 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix 

P803224-0I Water 

Sampled: 31!1/98 

Received: 3fll/98 

Reported: 3/17/98 17:15 

Date Sampled 

3/t t/98 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. 

This analytical report must be reproduced in its entirety. 

18939120th Avenue N.E.. Sutte 101, Bothell. WA 98011-9508 Page I of7 
'C"Jef 1111 f; ~ .. nntn.-.n-on,.1} <:,.itn 0 C'n..-.1_.. .. ,.,.-. IJt/fl._ On"1nc ..C77C. 
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. NORTH 
]CREEK 
I ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 906-9200 • FAX 906-9210 iiiiiiiiiiii Environmental Laboratory Services 

Pacific Environmental Group -OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Analyte 

QH 
Benzene 

Toluene 

Ethy 1 benzene 

Xylenes (total) 

Surrogate: 4-BFB 

Project: CHEVRON #61001868, Portland, OR 

Project Number: 1115-007.4A 
Project Manager: Mark Ochsner 

Batch 

Number 

0380241 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Date Date Surrogate 

Prepared Analyzed Limits 

3/11198 
?803224-01 

3/11/98 

75.0-120 

Reporting 

Limit 

0.500 
0.500 
0.500 

LOO 

Sampled: 3111/98 
Received: 3/11193 
Reported: 3/17/93 17:15 

Result 

ND 
ND 

ND 
ND 

93.8 

Units 

Water 
ugll 

% 

Notes* 

North Creek Analytical, Inc. *Refer to end of report for tal of notes and defir.itions. 

ary . -n tzmann . m !th, roJect Manager 1893S 120thAvenue N.E .. Suite 101. Bolllell, WA 98011-9508 
Ea'' '1115 Momnomr.N S11ilP. R Snnbnr. WA I:)CJ?Ofi-477fi 
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NORTH 
CREEK 
ANALYTICAL 

BOTHELL • (425) 481·9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 906-9200 • FAX 906-9210 

Pacific Environmental Group - OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Analyte 

ill::l 
Acenaphthene 

Acenaphthy lene 

Anthracene 

Benzo (a) anthracene 

Benzo (a} pyrene 

Benzo (b) fluoranthene 

Benzo (ghi} perylene 

Benzo (k) fluoranthene 

Chrysene 

Dibenzo (a, h) anthracene 

Fluoranthene 

Fluorene 

lndeno (1,2,3-cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate: 2 -Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-d/4 

Project: CHEVRON 1!61001868, Portland, OR 

Project Number: 1115-007.4A 

Project Manager: Mark Ochsner 

Polynuclear Aromatic Compounds per EPA 8270M~SIM 
North Creek Analytical- Portland 

Batch 

Number 

Date Date Surrogate 

Prepared Analyzed Limits 

0380287 3/12/98 

P803224-Ql 

3112/98 

HO-I !6 

35.0-114 

33.0-141 

Reporting 

Limit 

5.00 

5.00 

10.0 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

4.00 

10.0 

5.00 

2.00 

10.0 

5.00 

2.00 

Sampled: 3/11198 

Received: 3/11/98 

Reported: 3117/98 17:15 

Result 

19.2 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

ND 
NO 

ND 
44.7 

NO 

ND 
89.6 

10.5 
NR 
NR 

90.7 

Units 

Water 

ug/1 

% 

Notes" 

1 

2 
2 

North Creek AnalyticaL Inc. *Refer ro end of reportfor-le:r:l of notes and dejinilions. 

Mary A. Fril?Jnann Smith, Project Manager 18939 120!11 Avenue NE. Suite 101. Bothell, WA 98011-9508 
East 11115 Montaomerv. Suite B. Sookane. WA 99206-4776 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 906-9200 • FAX 906-9210 

Pacific Environmental Group- OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Analyte 

Batch: 0380241 

Blank 

Benzene 

Toluene 

Ethyl benzene 

Xylenes (total) 

Surrogate: 4-BFB 

LCS 
Benzene 

Toluene 

Ethyl benzene 

Xy1enes (total) 

Surrogate: 4-BFB 

Batch: 0380245 

Blank 

Benzene 

Toluene 

Ethylbcnzcnc 

Xylenes (total) 

Surrogate: 4-BFB 

1,£S 
Benzene 

Toluene 

Eth y i be nzcne 

Xylenes (total) 

Surrogate: 4-BFB 

Matrix Spike 

Benzene 

Toluene 

Ethylbcnzcnc 

Xylenes (total) 

Surrogate: 4-BJ- B 

Matrix Spike Du p 

Benzene 

)';orth Creek Analytical; Inc. 

Project: CHEVRON #61 001868, Portland, OR 

Project Number: 1115-007.4A 

Project Manager: Mark Ochsner 

BTEX per EPA~Method. 8020AfQualitY Control 
·" :;North'cSt~'~k Analytic3Y;'g~fi(lf~d · 

Sampled: 3/11/98 

Received: 3/11/98 

Reported: 3/17/98 17:15 

.• '·;•< 

Date 

Analyzed 

Spike 

Level 

Sample 

Result 

QC Reporting Limit Rccov. RPD RPD 

Date Prepared: 3/ll/98 

0380241-BLKl 

311 1198 

0380241-852 

3/11198 

50.0 

20.0 

20.0 

20.0 

60.0 

Result 

ND 
ND 
ND 
ND 

47.9 

20.4 

20.3 

20.4 

61.9 

Units Recov. Limits % Limit % 

Extraction Method; EPA 5030 

ug/1 0.500 

0.500 

0.500 

1.00 

75.0-/20 95.8 

ug/1 67.0-!30 102 

75.0-126 101 

76.0-124 102 
75.0-126 103 

Notes* 

--·--
50.0 

Date Prepared: 3/11/98 

0380245-BLK! 

3111/98 

50.0 

0380245-nSZ 

3/11/98 20.0 

20.0 

20.0 

60.0 

50.0 

0380245-!\lS I P803211-0I 

3/11/98 20.0 ~D 

20.0 ND 

20.0 ND 
600 ND 

~~-

50.0 

0380245-:0.1Sn I P803211-0I 

3111191\ 20.0 ND 

50.9 

ND 
ND 
ND 
ND 

44.3 

18.6 

18.5 

18.7 

56.4 

44.4 

15.7 

15.7 

16.4 

48.9 

40.2 

15.6 

7 5.0-120 102 

Extraction Method: EPA 5030 

ug/1 0.500 

0.500 

0.500 

1.00 
--- ·- --- ·--~-

75.0-120 88.6 

ug/1 67.0-130 93.0 

75 0-126 92.5 

76.0-124 93.5 

75.0-126 94.0 

7 5. 0-120 88.8 

ug/1 67.0-130 78.5 

75 0- l 26 78.5 

76.0-124 82.0 

75.0-126 81.5 

75.0-120 804 

ug/1 67.0-130 78.0 130 0.639 

*Nefer ro end of report/or re:rr ofnores and defin~rions. 

Mary\!S~t:anann Smith, Projecr Manager 1 8939 I 201h Avenue N .E .. Sl!ile 101. Bothell. WA 980 11·9508 
f.?.s·. ~ 1115 1.1on!qomcrv. Sc;te B. Spokane. WA 99206·4776 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 906-9200 • FAX 906-9210 

Pacific Environmental Group -OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Analyte 

~1atrix SBikc Dup (continued) 
Toluene 

Ethyl benzene 
Xylenes (total) 

Surrogate: 4-BFB 

North Creek Analytical, Inc. 

Project: CHEVRON #61001868, Portland, OR 

Project Number: lli5-007.4A 

Project Manager Mark Ochsner 

;BTEX per EPA l\1ethod$020A!Qiiality'(:()ntrol 
North Creek A~~irt!~~PJ.;Pi}hhi~¥~~;=: . 

Sampled: 3/11198 

Received: 3/ll/98 

Reported: 3/17/98 17: 15 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 

Analyzed Level Result Result Units Rccov. Limits % Limit % 

O;.H!024S-MS:DI P8032ll-Ol 
3/11/98 20.0 ND 15.7 ug/1 75.0-126 78.5 13.0 0 

20.0 ND 16.2 760-124 81.0 15.0 1.23 

60.0 ND 48.6 75.0-126 81.0 13.0 o.61S 

Notes* 

-~--

50.0 39.6 75.0-120 79.2 

• Rifer 10 end of report for text of notes and definitions. 

MaryA. FriLnnann Srnnh. ProJect Manager 18939 120th Avenue N.E. SiJH~ 101, Bothell. WA 98011-9508 
t<:st I 1115 Montgoflmy Su1ie B. Spokane. WA 99206-4776 
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.. NORTH 
jCREEK 
I ANALYTICAL 

iiiiiiiiiill• Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • {503) 906-9200 • FAX 906-9210 

Pacific Environmental Group- OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Project CHEVRON #61 001868, Portland, OR 

Project Number: 1115-007.4A 

San1pled: 3/1 1198 

Received: 3111/98 

Reported: 3117/98 17:15 

Analyte 

Batch: 0380287 

Blank 

Acenaphthene 

Acenaph.thylene 

Anthracene 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (ghi) perylcne 

Benzo (k) fluoranthene 

Chrysene 

Dibenzo (a,h) anthracene 

Fluoranthene 

Fluorene 

lndcno (1,2,3-cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphmy1-dl4 

LCS 

Acenaphrhylene 

Benzo (k) fluoranthene 

Pyrene 

Surrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-d/4 

LCS Dup 
Acenaphthy lene 

Benzo (k) fluoranthene 
Pyrene 

Surrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate· p-Terphenyl-d 14 

North Creek Analytical, Inc. 

Project Manager: Mark Ochsner 

. ·I'olynuclcar::Aromatic Compounds pei:;'EPA8270M;SIM/Quality Control ;:~ii>· 
· : '!'\~;~:::: · ::i) ·· · ·. North cdek Anaij't{~~_f~ P,f>HI~~if;,,];i;;~!. : · · i:;f\:0~:;' 

Date 

Analyzed 
Spike 

Level 

Sai1lp1c 

Result 

QC Reporting Limit Recov. 

Result Units Recov. Limits % 
RPD 

Limit 

pate Prepared: 3/12/9.8. 

0380287-BLKI 

Extraction Method: F:PA 3510/600 Series 

3113/98 

0380287-BS I 

250 

2.50 

2.50 

3/!2/98 5.00 

0380287-BSDJ 

3/12/98 

5.00 

5.00 

2.50 

2.50 
2.50 

5.00 

5.00 

5.00 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.48 

2.66 

2 68 

5.50 

5.61 

6.02 

2.5/ 

2. 75 
2.61 

5.68 

5.69 

6.16 
. --~-------

250 
2.50 
25() 

2.61 

2.75 

2. 70 

ug/1 

ug/1 

-----

ug/! 

--···---·-- ----
" 

0.100 

o.too 
0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

430-ll6 99.2 

35.0-ll4 106 

33.0-141 107 

50.0-150 110 

50.0-150 112 

50.0-150 120 

43.0-116 100 
35.0-114 /JO 
33.0-141 104 

50.0-150 114 60.0 

50.0-150 114 60.0 

50.0-150 123 60.0 

.fJO-f/6 104 
35.0 [ J.J flO 

330-f.ll 108 

RPD 

% Notes• 

----

3.57 

1.77 
2.47 

··-·-------

• Refer 10 end ofreportfor text of notes and definitions. 

Mary A. Fnwnann Smith, Project Manager 18939 120ttl Avenu~ NL SUI;e 101. Bothell. WA 98011-9508 
East 11115 Montgorllery. Sune B. Spokane. WA 99206-4776 
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NORTH 
1
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 906-9200 • FAX 906-9210 

Pacific Environmental Group- OR 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Project: CHEVRON #61 001868, Portland, OR 

Project Number: 1115-007.4A 

Sampled: 3/11/98 

Received: 311 1/98 

Reported: 3/17/98 17:15 

# 

2 

DET 

ND 

NR 

dry 

Recov. 

RPD 

Project Manager: Mark Ochsner 

Notes and Definitions 

Note 

Reporting limits raised due to dilution necessary for analysis. 

The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or 
matrix intetferences. 

Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

Not Reported 

Sample results reported on a dry weight basis 

Recovery 

Relative Percent Difference 

North Creek Analytical. Inc. 

Mary A. Fritzmann Smith, Project Manager 18939 120th Avenue N E .. Suite 1 01, Bothell. WA 98011-9508 
East 11115 Montgornery. Su11e B. Spokane. WA 99206·4776 
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TOSCO REFINING COMPANY 
DISTRIBUTION WEST AND 76 PRODUCTS COMPANY 

PRELIMINARY INCIDENT NOTIFICATION (PIN) FORM 

Date Prepared 12/24/98 

Business UniUFacility 
Portland Terminal 

(Check one) 

D Serious Accident 

~ Minor Accident 

. D Other Incident 
(Near Miss) 

(Check all that apply) 

D Fatality 

~ Spill/Leak/Release 

D Fire/Explosion 

D Loss of Process 

D Other (Describe) 

(Check all that apply) 

D Employee 

(Due within 8 hours of the incident) 

Time Prepared 2130 hrs 

Date and Time Of Occurrence 12/24/1998 

Fatality, hospitalization of employee, lost workday case, injury/spill reportable to government agency, 
significant media coverage, significant threat to public/environment, citation/NOV, potential loss 
~$10,000. 

Restricted workday or medical treatment case, first aid case, spill/incident not reportabl~ to 
government agency, minor vehicle accident (no injury), potential loss <$10,000 . 

Events that, under slightly different circumstances, could have reasonably resulted in a serious or 

minor accident, as described above. 

D Injury 

D Environmental Impact 

D Motor Vehicle Accident 

D Significant Media Coverage 

D Contractor 

· D Occupational Illness 

D Product Mix/Contamination 

D Property Damage/Los~ffheft 

D Customer I General Public 

DESCRIPTION (Describe the accidenUincident--who, what, when, where, how, why. Attach any photos I sketches): 

At 1200 hrs on 12/23 operator noticed stress cracks In paint on abandoned leaded gas dockllne 
near shore valve and Ice forming around gasket on adjacent valve. He contacted Operations 
Supervisor at 1230 hrs that Investigated situation and discussed with maintenance potential 
hazards and options for mitigation. Notifications were made to appropriate Tosco Management, 
HES personnel, and Clean Rivers. Attempts were made to evacuate water and residual gas from 
the line but most of the line contents were frozen. As a precautionary measure, containment 
boom was placed in the water below the line the following morning after the ongoing barge 
transfer was complete and the barge had departed the dock. Operators were instructed to 
continually monitor the line and the water within the boom. At 1630 hrs on 12/24 the operator 
noticed a sheen within the boomed area and upon investigation, found a rupture in the leaded gas 
line about midway down the dock. Notifications were made to the appropriate agencies, Tosco 
Management and key NW Area Response Team personnel. Air monitoring was, and continues to 
be, performed in the area and has found zero LEL levels. 

HES07A 10/31/98 TOSCO 

COP0014242 



CORRECTIVE ACTION TAKEN (Describe immediate action taken): 

Attempts are currently being made to place a patch over the rupture to terminate the leak, which Is 
continuing at approximately 0.2 gpm. Additional attempts are also being made to evacuate the 
line. Due to the absence of LEL readings and based on visual observations, the material appears 
to be primarily water. Clean Rivers will remain onsite until the leak is stopped. 

INVESTIGATION LEADER: VIto DeBellis 

Phone Number: 503-248-1572 

Prepared by: Vito DeBellis Title: Operations Supervisor Date: 12/24/98 

HES07A 10/31/98 TOSCO 
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Response Critique 

Portland Dock Line Rupture Incident 12/24/98. 

Incident Description 

Spilled Amount: The HES department estimated the leak at 1/2 gallon/minute for 
duration of 1 0 hours with as much as 1% gasoline content which 
would equal a maximum volume of approximately 3 gallons of 
gasoline. 

Basic Causes: Lack of formal follow-up for abnormal. operations/maintenance 
activities .that resulted from an incident 

Action Plan: Management will ensure assigned activities are completed 
timely. 

Response Critique Follow-up: 

1) Update the written procedures for pipeline testing to include the use of 
water as a testing medium. 

2) Develop a fall protection system for conducting maintenance activities 
on the lines extending under the dock where no walkway is in place. 

3) Add to the current inventory of emergency response equipment for 
pipeline repair supplies. 

Lessons Learned: 

1) Absent the designated IC, a back-up must be nominated on site and 
take charge of the incident by assigning key role responsibility. 
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TOSCO 

Mr. Loren Gamer 
Oregon Department ofEnvironmental Quality 
2020 SW 4ih Avenue, Suite 400 
Portland, Oregon 97201-5884 

January 15, 1999 

Re: Written Report for Gasoline Spill- OERS No. 98-3147 
Tosco Distribution Company Portland Terminal 

Dear Mr. Gamer: 

To~co Distribution Company 
A Division of Tosco Corporation 
Portland Terminal 
5528 Northwest Doane Avenue 
Portland, Oregon 97210 
P.O. Box 76 
Portland, Oregon 97207 
Telephone: 503·248-1529 
Facsimile: 503-248-1597 

In response to your correspondence ofJanuary 11, 1999 and in compliance of OAR 340-108-040, 
please find the enclosed written report concerning the gasoline spill that occurred at the terminal 
on December 24, 1998. The report includes the completed form provide in you January 11 
correspondence as well as a summary of how the incident occurred and response actions taken to 
date. Copies of relevant supplemental information requested in the report form are attached to the 
report. 

Ifyou have additional questions or require further information, please contact me a 248-1538. 

Cc: A. Rogers 
M. Cramer 

Sincerely, 

,~AL. 
Steve Gloeckner 
Terminal Manager 
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SPILL/RELEASE REPORT 

a. 

b. 

c. 
d. 
e. Specific on-site location of the release (and address if different from above): 

.f4'71~ dr dove. 

Please provide a map of the site showing a.rea(s) wnerc the reiease occurred, any 
sample collection locations, location of roads/ditches/stirface water bodies, etc. 

2 - RELEASE INFORMATION 

a. Date/Time Release started: t..2J't'hf' /t.: Jd Date/Time stopped: /-f{;{p ~oJ.'}tJ 
I I 

b. Release was reported to (specify Date/Time/Name of Person contacted where applicable): 

ODEQ 12 '.JJ/, 1__. ,- tf!M~e 
OERS /.;~ ·.1 '.2tJ .7;/t!. a11111~ 

NRC 1.7/;r/f~ ~L_ . 
Other (de~cribe){?;¢'ijt/J7Jt~~ve ,&>iJ1'ff'Jy /?."d 1 &tt~tft.,t~Lr,J'~~t/1#7' 

c. Persop(s) reporting release:Ji'111. 7ifAe- 7&<'4 @~~tJTK~ ~~u}tl( 
d. Name, quantity and physical state (gas, liquid, solid or semi-solid) of material(s) released:-

~e! At:Aht£-uk tf'&-u/IU t1v.11nh!<1: ..J' ft/N /#tfi~Mun<) 
/J}j I .. /.J. ?/ I . ( /1 '7 ~ / 

P-.£;YJ';OIL f71'!1('; /ltt.tl~ 

Please attach copies of material safety data shee~ (MSDS) for released material(s). 
e. The release affected: V""""' Air _Groundwater _1./"S_snurface Water _·_soil_Sediment 

f. Name and distance to nearest surface water body(s), even' if unaffected (include locations of 
creeks, streams, rive sand ditc es thut discharge to s rface water on maps): 
,{e. t>t.'cu e 11 W, /~ e#e_ 1 v~/(_ 
Has the release reached the surface water i~entified above?: J.L'Yes No 
Could the release potentially reach the surface water identified above? "'7'" Yes No 

Explam: _____________________________________________________________ -----------------------------------------------

g. Depth to nearest aquifer/groundwater:.:......N.:~~.:..L----
Is nearest aquifer/groundwater potable (drinkable)? __ Yes. v-N"o / 
Has the release reached the nearest aquifer/groundwater? __ Yes _v_ NN<o 

Explain:--------------------------------------------------------------------------------
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h. Release or potential release to the air occurred? Aes No 

Explain: &fWM/1-/;,. ~:£d.. 4vt~he_-

1. Was there a threat to public safety? __ Yes ~o 
j. Is there potential for future releases? .J.LYes __ No 

Explain:,?tE tiJIIll ~ tt~u $111!t elt-f#lwK a· A;t?dklt lid zfz_ £&~e 
/1-ek-tre 

k. Describe other effects/impacts from release (emergency evacuation, fish kills, etc.): 

A{ ,fk-e. ezil'~ .z:k f?l!tr;/ 1Jnm,-£d ,rv'b"< Ntp&#-;{/. 

I. Describe how the release occurred. Include details such as the release source, cause, 
contributing weather factors, activities occurring prior to or durlng the release, dates and 
times of various activit_}es. st responders involved in containment activities, etc.: 

e . t. _,{e,/ . 

3 - SITE INFORMATION 
a. Adjacent land uses include (check all that apply and depict on site maps): 

Residential Commercial Light Industrial ~Heavy Industrial -- -- -- --
Agricultural Other (describe): _______ -=-----,.,.----:----....-

b. What is the population density surrounding the site://1/Jl/n-4-/- /Jrt!J:!.tMt} JI,Jtf/UH'/ 
c. Is the site and/or release area secured by fencing or other meanf? -~-e es __ No 
d. Soil types (check all that apply): _alluvial __ bedrock __ clay ~sandy 

__ silt __ silty loam __ artificial surface (cement/asphalt/etc.) 

e. Describe site topography: /v,//4-n,.~~ ~vt!'l(_ /le.ttf f")pA..L ~ Jd 
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4 - CLEANUP INFORMATION 
a. Was site cleanup performed? __ Yes /No 

If No, explain:~~L.L.-...LJ..:~~t:L.-~--,.;~~~.-::~~~~~....,_~~L...::..;..;;......r....:J,.......,;r--
k-~' '/ft~Dif 

b. Who performed the site cleanup? 

Company Name: 

Address: -------------------------------
Cleanup Supervisor: 

Phone Number(s): 

c. Has all contamination been removed from the site? ~es No 
If No, explain: ____________________________ _ 

d. Estimated volume of contaminated soil removed:_ ~ 
e. Estimated volume of contaminated soil left in place: ..... ~~/;J.;..::;.t._ ___ _ 
f. Was a hazardous waste determination made for cleanup materials? ~es No 

g. Based on the determination, are the cleanup materials hazardous wastes? 

Yes ~ If Yes, list all waste codes: ----------------------
h. Was contaminated soil or water disposed of at an off-site location? __ Yes vNo 

If yes, attach copies of receipts/manifests/etc., and provide the following information: 

Facility Name: 

Address: 

Facility Contact: ______________ __ 

Phone Number(s): 

i. Is contaminated soil or water being stored and/ or treated on-site? Yes ~No 
If yes, please describe the material(s), storage and/or treatment area, and methods utilized 
(attach additional sheets if necessary): 

/ 

j. Describe cleanup activities including what actions were taken, dates and times actions were 
initiated and completed, volumes of contaminated materials that were removed, etc. (attach 
additional sheets or contractor reports if necessary or more convenient): 
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5 - SAMPLING INFORMATION 
Attach copies of all sample data and indicate locations of sample collection on maps. 

a. Were samples of contaminated soil collected? __ Yes __ No V'NtA 
b. Were samples of contaminated water collected? __ Yes __ No VNIA 
c. Were samples collected to..)how that all contamination had been removed? 

__ Yes No 1/'N/ A · 
d. Descri e sampling activities, results and discuss rationale for sampling methods: v . 

6 - SPILL REPORT CHECKLIST 

To ensure that you have gathered all the information requested by the Department in this 
Spill/Release Report, please complete the following checklist: 

~ Map(s) of the site showing buildings, roads, surface water bodies, ditches, waterways, 
point of the release, extent of contamination, areas of excavation and sample collection 
locations attached. 

~aterial Safety Data Sheet (MSDS) for released material(s) attached. 

~ Sampling data/analytical results attached . 

.¢. Receipts/manifests (if any) for disposal of cleanup materials attached. 

¥: Contractor reports (if any) attached. 
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Attachment - Section 2. l 
Describe how the release occurred 

On 12/23/98 at 1200 hours Dave Allen the on duty operator was leaving the dock after loading a diesel barge. While 
he was closing the shore valve on the diesel line he noticed stress cracks in the paint on an out of service leaded 
gasoline line which has not been used for 6-7 years and ice bulging from the bonnet of the leaded line shore valve. He 
immediately informed the Maintenance group and Vito DeBellis, the Supervisor of Operations in tum, Vito DeBellis 
notified all supervisors and the HES Group. We concluded that the line might not have been drained after hydro 
testing in October. At 1400 on 12/23/98 we tried to relieve the pressure by taking suction on the barge riser, very 
little was pumped out and we surmised that the remaining water was frozen. Wanner weather was forecast and as a 
precaution we boomed the entire dock on the morning of 12/24/98. By the afternoon of 12/24/98 local temperatures 
had risen into the forties causing the ice to thaw. At approximately 1630 hours Jim Teske the Head Operator on duty 
noticed a sheen in the boomed area under the dock. Upon further investigation Jim found a rupture in the leaded 
regular line about halfway down the dock from the shore and a water/product mixture spilling into the river. He called 
Vito DeBellis who told him to initiate·an emergency response and notify all agencies including the Portland Fire 
Department; odors of gasoline were present. 

Actions taken: 

Since gasoline odors were present. as soon as the Emergency Response team arrived air monitoring with LEL meters 
was initiated and continued during the entire response. Clean Rivers Co-Op responders assisted with LEL monitoring. 
At no time during the incident was an LEL level above zero. 

We attempted to patch the rupture, but because of the position of the pipes, the size of the rupture, and the cold 
temperatures, the patching efforts were only able to reduce t11e leak flow by 75%. We next took suction with a 
sandpiper pump on a low-level thief at the head of the dock in an attempt to evacuate the line of any product. We tied 
a large drip pan to the pipes under the rupture and ran a hose down the pipeway securing the end in the drip pan. We 
hooked a sandpiper pump to the hose and discharged into the dock containment tank. At 0230 on 12/25/98 the leak 
was deemed secured. Clean River's personnel and the Tosco response team were released. Operators on duty were 
instructed to monitor the situation continuously through the weekend. There were no recoverable petroleum products 
in the river. It was agreed by all responders present that at least 99% of product released into the river was water with 
a small amount of gasoline. On 12/26/98 P.M. the boom encircling the dock was removed as the sheen had dissipated 
Maintenance commenced permanent repairs on 12/28/98. The repairs were completed on 12/31/98. 
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TOSCO MSDS Number: 2324 
01 ---- Section 01 Chemical Product and Company Identification ----

Tosco 

24-Hour Emergency Assistance: TOSCO: (360) 384-1011 
CHEMTREC: (800) 424-9300 

General Assistance: (360)384-8400 
Tosco, P.O. Box 8, Ferndale, WA 98248-0008 

Product Name: 

TOSCO MSDS Number: 
CAS Number: 
Synonyms: 
Chemical Family: 
Molecular Formula: 
Molecular Weight: 
UN/NA Code: 1203 

GASOLINE, BP REGULAR LEADED or 
GASOLINE, REGULAR LEADED 

2324 
Mixture 
Gasoline, Leaded; Motor 
Petroleum Hydrocarbon 
Mixture 
Mixture 

Fuel, Leaded 

Revision Date: 06/16/95 Replaces Sheet Dated: May 9, 1995 
Completed By: Tosco Industrial Hygiene Section 
02 ---- section 02 Composition, Information on Ingredients 

COMPONENTS CAS NO. % EXPOSURE LIMITS 

Gasoline 8006-61-9 89-100 300 ppm (890 mg/M3) TLV; 500 
mg/M3) STEL -- ACGIH 
300 ppm· (890 mg/M3) PEL; 500 
(1,480 mg/M3) STEL -- OSHA 

Gasoline may contain one or more of the following: 

ppm 

ppm 

Toluene 108-88-3 0-4 50 ppm (188 mg/M3) TLV -- ACGIH 

(1,480 

100 ppm (377mg/M3) PEL; 150 ppm (565 
mg/M3) STEL -- OSHA 

Xylene 1330-20-7 

Benzene 71-43-2 

1,2,4-Trimethylbenzene 
95-63-6 

Ethylbenzene 

Cyclohexane 

Ethanol 

100-41-4 

110-82-7 

64-17-5 

0-4 

0-3 

0-3 

0-1 

0-1 

0-11 

100 ppm (434mg/M3) TLV; 150 ppm (651 
mg/M3) STEL -- ACGIH 
100 ppm (435mg/M3) PEL; 150 ppm (655 
mg/M3) STEL -- OSHA 
0.1 ppm (0.3 mg/M3) TLV -- ACGIH 
1.0 ppm PEL; 5.0 ppm STEL -- OSHA 

25 ppm (123 mg/M3) TLV -- ACGIH 
25 ppm (125 mg/M3) PEL -- OSHA 
100 ppm (434 mg/M3) TLV; 125 ppm (543 
mg/M3) STEL -- ACGIH . 
100 ppm (435 mg/M3) PEL; 125 ppm (545 
mg/M3)STEL -- OSHA 
300 ppm (1,030 mg/M3) TLV -- ACGIH 
300 ppm PEL (1,050 mg/M3) --OSHA 
1000ppm (1,880 mg/M3)TLV--ACGIH 
1000 ppm PEL (1,900 mg/M3) --OSHA 

Remaining components not determined hazardous and/or NA 
hazardous components present at less than 1.0% (0.1% for 
carcinogens). 

03 ---- Section 03 Hazards Identification 

NFPA FIRE HAZARD RATING* 
4-EXTREME 
3-HIGH 
2-MODERATE 
1-SLIGHT 
0-INSIGNIFICANT 
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HEALTH 1 
FLAMMABILITY 4 
REACTIVITY 0 
SPECIAL HAZARD 

*COPYRIGHT (C) 1980, NATIONAL FIRE PROTECTION ASSOC. MA 02269 
THIS REPRINTED MATERIAL IS NOT THE COMPLETE AND OFFICIAL POSITION OF THE 
NFPA ON THE REFERENCED SUBJECT, WHICH IS REPRESENTED BY THE STANDARD ONLY 
IN ITS ENTIRETY. 

Health: 

DAMAGE 

Ingestion: 

DANGER! 
HARMFUL OR FATAL . IF SWALLOWED 
ASPIRATION HAZARD IF SWALLOWED-- CAN ENTER LUNGS AND CAUSE 

VAPORS MAY BE HARMFUL 
CONTAINS BENZENE, CANCER HAZARD 
MAY BE IRRITATING TO THE SKIN, EYES AND RESPIRATORY TRACT 
LONG-TERM EXPOSURE TO VAPORS HAS CAUSED CANCER IN SOME 
LABORATORY ANIMALS 

MODERATELY TOXIC. Human oral LDLo approx. 10-30 gms. Aspiration into 
lungs may cause pneumonitis. May cause gastrointestinal disturbances. 
Symptoms may include irritation, nausea, vomiting and diarrhea. May cause 
harmful central nervous system effects including excitation, euphoria, 
headache, dizziness, drowsiness, blurred vision, fatigue, tremors, 
convulsions, loss of consciousness, coma, respiratory arrest and death. 

Skin: 
PRACTICALLY NON-TOXIC. Human dermal LDSO = >5 ml/kg. SLIGHTLY IRRITATING. 
Repeated or prolonged contact may result in dermatitis and possible 
secondary infection. High pressure skin injections are SERIOUS MEDICAL 
EMERGENCIES. Injections may show no serious symptoms at first but require 
IMMEDIATE MEDICAL ATTENTION to treat possible serious delayed tissue 
damage. 

Eye: 
May cause slight to moderate transient irritation. 

Inhalation: 
May cause respiratory tract irritation. Central nervous systems effects are 
similar to those listed under "Ingestion" section. May also cause anemia 
and irregular heart rhythm. Repeated or prolonged exposures may cause 
behavioral changes. 

Special Toxic Effects: 
may cause liver and kidney damage based on tests with laboratory animals. A 
similar product has been found to be carcinogenic to laboratory animals 
when given by inhalation. Laboratory mutagenicity studies have had 
conflicting results. 

IARC has determined that there is limited evidence for the carcinogenicity 
of gasoline in experimental animals. An additional determination was made 
by IARC that there is inadequate evidence for the carcinogenicity of 
gasoline in humans. (IARC Class --2B). 

Warning: The use of hydrocarbon fuel in an area without adequate 
ventilation may result in hazardous levels of combustion products and/ or 
dangerously low oxygen levels. IARC has determined that gasoline engine 
exhaust is possibly carcinogenic to humans. (IARC Class -- 2B). 

This product contains benzene which is carcinogenic to laboratory animals 
when injected or inhaled. There is an association between occupational 
exposure to benzene and increased risk of human leukemia. IARC has 
determined there is sufficient human and animal evidence for the 
carcinogenicity of benzene (IARC Class -- 1). NTP----- Known carcinogen. 
ACGIH-- confirmed human carcinogen. 
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Acute benzene poisoning causes central nervous system depression. Chronic 
exposure affects the hematopoietic system, causing blood disorders 
including anemia and pancytopenia. Mutagenic and clastogenic in laboratory 
animal tests and assays. Adverse reproductive effects occur only at doses 
that are maternally toxic, based on animal testing. 

04 ---- Section 04 First Aid Measures ----

Ingestion: 
DO NOT INDUCE VOMITING BECAUSE OF DANGER OF ASPIRATING LIQUID INTO LUNGS. 
Get immediate medical attention. If spontaneous vomiting occurs, monitor 
breathing for difficulty. 

Skin Contact: 
Remove contaminated clothing immediately. Wash area thoroughly with soap 
and water. Get medical attention if irritation persists. High pressure 
injections are SERIOUS medical emergencies requiring immediate medical 
attention. 

Eye Contact: 
Flush immediately with large amounts of water for at least 15 minutes. 
Eyelids should be held away from the eyeball to ensure thorough rinsing. 
Get medical attention if irritation results. 

Inhalation: 
Remove victim from source of exposure. If not breathing, ensure open airway 
and give artificial respiration or CPR as needed. Administer oxygen if 
available. Get immediate medical attention. 

05 ---- Section 05 Fire Fighting Measures ----

Flammability: DANGER! 
HIGHLY FLAMMABLE LIQUID AND VAPORS 
VAPOR MAY CAUSE FLASH FIRE 

Flash Point: 
Autoignition 
Flamma.bili ty 
Reactivity: 

-37.0 deg C (-35 F) TCC 
Temperature: 444 deg c (833 F) 
Limits in Air (%by Vol.): Upper: 
Stable under normal conditions of 
strong oxidizers. 

Basic Firefighting Procedures: 

7.6 % Lower: 1.4 % 
use. Avoid contact with 

Use dry chemical, all purpose AFFF, alcohol foam or carbon dioxide to 
extinguish fire. Water may be ineffective for extinguishing fire but may be 
used to cool fire-impinged or expanded· containers and structures. Water may 
be used to protect personnel and keep material away from sources of 
ignition. If leak or spill has not ignited, ventilate area and use water 
spray to disperse gas or vapor and to protect personnel attempting to stop 
a leak. Foam blankets may also be used to reduce vapors and protect 
responding personnel. Exposed personnel should wear NIOSH /NFPA approved 
positive pressure self contained breathing apparatus with full face mask 
and flame protective clothing. Keep material out of public sewers and 
waterways. 

Unusual Fire and Explosion.Hazards: 
Dangerous when exposed to heat or flames. Vapors form flammable· or 
explosive mixtures with air at room temperature. Vapor or gas may travel to 
distant ignition sources and flash back. Runoff to sewer may cause fire or 
explosion hazard or may be toxic to aquatic life. Containers may explode if 
heated. 

06 ---- Section 06 Accidental Release Measures ----

Spill or Release: 
If your facility has a hazardous materials emergency spill plan, activate 
its procedures. For transportation or other large spills, follow U.S. Dept.· 
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of Transportation "Emergency Action Guide #27". 

Take immediate steps to stop and contain the spill if there is no risk to 
personal safety. 
Stay upwind; keep out of low areas. Use recommended personal protective 
equipment. Keep unnecessary and unprotected personnel away; isolate the 
area and deny entry. Shut off ignition sources; no flares, smoking, open 
flames or vehicles in hazard area. Vapors may be suppressed with a fire 
foam blanket. Contain spill far downstream by diking. Take up small spills 
with sand or other compatible absorbent. 

Notification: 
Clean Water Act (Oil spills): 
Any spill or release or substantial threat of release, of this material to 
surface water, sufficient to cause a visible sheen on the water must be 
reported immediately to the National Response Center (800/424-8602), as 
required by u.s. Federal Law. Also notify the Coast Guard and appropriate 
state and local regulatory agencies. 

This material contains one or more constituents regulated as hazardous 
substances under U.S. Federal Law. Any spill or other release, or 
substantial threat of release, of this material to the air, water or land 
(unless contained entirely in the workplace) equal to or in excess of the 
reportable quantity must be reported immediately to the National Response 
Center (800/424-8802). Also contact appropriate state and local regulatory 
authorities. Contact the Coast Guard if spilled into navigable waterways 
(most surface waters). 

07 ---- Section 07 Handling and Storage ----

Handling and Storage: 
Store gasoline only in NFPA approved, clearly labeled containers that are 
tightly closed. Never store in glass or unapproved plastic containers. The 
storage location must be cool, dry, isolated, well-ventilated and away 
from heat, sources of ignition and incompatible materials. 

Use grounding wires and equipment during product transfer to reduce the 
possibility of static spark caused fire or explosion. 

Use good personal hygiene practices. Wash hands before eating, drinking, 
smoking, or using toilet facilities. Remove contaminated clothing and clean 
before reuse. Shower after work using soap and water. Do not siphon this 
product by mouth. Use only as a motor fuel. Do not use for cleaning, 
pressure appliance fuel, or any other use. Keep out of reach of children. 

Empty Containers: Empty containers may contain toxic, flammable/combustible 
or explosive residue or vapors. Do not cut, grind, drill, weld, reuse or 
dispose containers unless adequate precautions are taken against these 
hazards. 

06 ---- Section 06 Exposure Controls, Personal Protection ----

Eye Protection: 
Avoid eye contact with this material. Wear safety glasses or chemical 
goggles. Provide facilities in the work area for immediate flushing of the 
eyes. 

Skin Protection: 
Avoid skin contact. Wear protective clothing including impervious gloves, 
coveralls or lab aprons as needed for possible splash protection. Wash work 
clothing regularly. Remove contaminated clothing. Do not wear contaminated 
clothing near sources of ignition such as sparks or open flames. Solvent 
barrier cremes may be used to supplement impervious gloves. 

Respiratory Protection: 
Use adequate ventilation where possible. If ventilation is not adequate to 
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This product contains benzene which is carcinogenic to laboratory animals 
when injected or inhaled. There is an association between occupational 
exposure to benzene and increased risk of human leukemia. !ARC has 
determined there is sufficient human and animal evidence for the 
carcinogenicity of benzene (IARC Class 1). NTP----- Known carcinogen. 
ACGIH-- confirmed human carcinogen. 

Acute benzene poisoning causes central nervous system depression. Chronic 
exposure affects the hematopoietic system, causing blood disorders 
including anemia and pancytopenia. Mutagenic and clastogenic in laboratory 
animal tests and assays. Adverse reproductive effects occur only at doses 
that are maternally toxic, based on animal testing. 

12 ---- Section 12 Ecological Information ----

13 ---- Section 13 Disposal Considerations ----

Waste Disposal: . 
This material, when discarded or disposed of, is not specifically listed as 
hazardous waste in Federal regulations; however it is a characteristically 
hazardous waste under the definitions of ignitability and toxicity. 
Additionally, this material may be defined as hazardous waste under state 
or local regulations. Chemical additions, processing or otherwise altering 
this material may make the waste management information in this MSDS 
incomplete. inaccurate or otherwise inappropriate. 

If discarded in its original formulation, this material would have the EPA 
hazardous waste number D001. 

14 ---- Section 14 Transport Information ----

UN/NA Code: 1203 

D.O.T. 
D.O.T. 

PROPER SHIPPING NAME (49 CFR 172.101): GASOLINE, 3, UN 1203, PG II 
HAZARD CLASS (49 CFR 172.101): 3, (GASOLINE, LEADED) MARINE 

POLLUTANT 
UN/NA CODE (49 CFR 172.101) 
PACKAGING GROUP (49 CFR 172.101) 
BILL OF LADING DESCRIPTION: (49 CFR 172.202): 
(GASOLINE, LEADED) MARINE POLLUTANT 
D.O.T. LABELS REQUIRED (49 CFR 172.101): 

D.O.T. PLACARDS REQUIRED (49 CFR. 172.504): 

15 ---- Section 15 Regulatory Information ----

CERCLA/SARA Act (Chemical Spills): 

UN 1203 
II 
GASOLINE, 3, UN 1203, PG II 

FLAMMABLE LIQUID (for water 
transport add: 
MARINE POLLUTANT mark) 
FLAMMABLE LIQUID (for water 
transport add: 
MARINE POLLUTANT mark) 

The reportable quantity of this material is 333 pounds based on the 
component with the lowest reportable quantity (RQ) by volume percent in the 
mixture. 

SARA Title III Information: 
Listed below are the hazard categories for the Superfund Amendments and 
Reauthorization Act (SARA) Section 311/312 (40 CFR 370): 
Immediate Hazard: X. Delayed Hazard: X Fire Hazard: X Pressure Hazard: 
__ Reactivity Hazard: __ 

·The product contains the following toxic chemical(s) subject to the 
reporting requirements of the Superfund Amendments and Reauthorization Act 
(SARA) Section 313 (40 CFR 372): 
Component: 
Benzene 
Toluene 

CAS Number: 
71-43-2 

108-88-3 

Maximum %: 
3.00 
4.00 
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reduce exposure below permissible limits, or if irritation is experienced, 
NIOSH approved respiratory protection should be worn. 

09 ---- section 09 Physical and Chemical Properties 

Boiling Point: 
Specific Gravity: 
Melting Point: 
% Volatile: 
Vapor Pressure: 
Evaporation Rate 
Vapor Density: 
Viscosity: 
pH: 

26.7-226.7 c (80 
0 • 72 - 0 • 7 4 @ 60 
NA 
100 at 437 deg. 
760 nun HG @ 100 

(water=l): >1 
1. 2 (air=l)., 
ND 
ND 

F 

- 440 F) 
deg. F 

deg. F 

Appearance I Odor: Clear to amber liquid with a strong hydrocarbon odor. 

10 ---- Section 10 Stability and Reactivity ----

Reactivity: STABLE 

Decomposition Products: 
Burning material will emit irritating and toxic substances. Combustion may 
produce CO, C02 and reactive hydrocarbons. 

11 ---- Section 11 Toxicological Information 

Ingestion: 
MODERATELY TOXIC. Human oral LDLo = approx. 10-30 gms. Aspiration into 
lungs may cause pneumonitis. May cause gastrointestinal disturbances. 
Symptoms may include irritation, nausea, vomiting and diarrhea. May cause 
harmful central nervous system effects including excitation, euphoria, 
headache, dizziness, drowsiness, blurred vision, fatigue, tremors, 
convulsions, loss of consciousness, coma, respiratory arrest and death. 

Skin: 
PRACTICALLY NON-TOXIC. Human dermal LDSO = >5 ml/kg. SLIGHTLY IRRITATING. 
Repeated or prolonged contact may result in dermatitis and possible 
secondary infection. High pressure skin injections are SERIOUS MEDICAL 
EMERGENCIES. Injections may show no serious symptoms at first but require 
IMMEDIATE MEDICAL ATTENTION to treat possible serious delayed tissue 
damage. 

Eye: 
May cause slight to moderate transient irritation. 

Inhalation: 
May cause respiratory tract irri~ation. Central nervous systems effects are 
similar to those listed under "Ingestion" section. May also cause anemia 
and irregular heart rhythm. Repeated or prolonged exposures may cause 
behavioral changes. 

Special Toxic Effects: 
may cause liver and kidney damage based on tests with laboratory animals. A 
similar product has been found to be carcinogenic to laboratory animals 
when given by inhalation. Laboratory mutagenicity studies have had· 
conflicting results. 

IARC has determined that there is limited evidence for the carcinogenicity 
of gasoline in experimental animals. An additional determination was made 
by IARC that there is inadequate evidence for the carcinogenicity of 
gasoline in humans. (IARC Class --2B). 

Warning: The use of hydrocarbon fuel in an area without adequate 
ventilation may result in hazardous levels of combustion products and/ or 
dangerously low oxygen levels. !ARC has determined that gasoline engine 
exhaust is possibly carcinogenic to humans. (IARC Class -- 2B). 

COP0014259 



Xylene 
1,2,4-Trimethylbenzene 
Ethylbenzene 
Cyclohexane 

1330-20-7 
95-63-6 

100-41-4 
110-82-7 

Additional Environmental Regulation Information: 

3.00 
3.00 
1.00 
1. 00 

This material contains a substance listed as a hazardous air pollutant 
under u.s. Federal regulations. See 40 CFR Part 61 for restrictions which 
may apply to its use. 

This material contains a mixture of substances, some of which are listed as 
toxic pollutants in 40 CFR 122.,.21, Appendix D, Tables II/III/V. Any unusual 
introduction of this product into the facility's process streams, storm 
water and/or wastewater could result in the violation of U.S. Federal law. 
Facilities must notify the USEPA as soon as they know, or have reason to 
believe, that any activity has occurred, or will occur which would result 
in discharge of a toxic pollutant which is not regulated in the facility's 
NPOES permit. Notification levels are described in 40 CFR 122.42(a) (1) and 
(2). Refer to spill section of this MSDS for additional.regulatory 
requirements. 

There may be additional specific regulations at the local, regional, or 
state level that pertain to this material. 

This product contains ingredient(s) known to the State of California to 
cause cancer, birth defects or other reproductive harm. Contains benzene. 
Consult OSHA standard 1910.1028. Initial air monitoring should be conducted 
to determine if exposures are above the 0.5 ppm action level or the 1 ppm 
PEL. If permissible levels are exceeded, OSHA requirements apply for 
training, medical surveillance, personal protective equipment, regulated 
areas, and other benzene safety measures. 

The following Canadian Workplace Hazardous Materials Information System 
(WHMIS) categories apply to this product: 

Compressed Gas Flammable/Combustible X Oxidizer Acutely Toxic __ 
Other Toxic Effects X Biohazardous__ Corrosive Dangerously Reactive __ 

16 ---- Section 16 Other Information ----

Completed By: Tosco Northwest Company Industrial Hygiene Section 

NOTICE: 
The information in this MSDS is believed to be correct as of the above date 
issued. However, no warranty or representation, ·express or implied, is made 
as to the accuracy or completeness of the data and safety information 
herein, nor is any authorization given or implied to practice any patented' 
invention without a license. In addition, no responsibility can be assumed 
by vendor for any damage or injury resulting from abnormal use, from any 
failure to adhere to recommended practices, or from any hazards inherent in 
the nature of the product. 

mg/M3 
NA 
ND 

PEL = 
ppm 
TLV 

Milligrams I Cubic Meter of Air 
Not Applicable 
No Data 
Permissible Exposure Limit 
Parts per Million 
Threshold Limit Value 

\ 
\ 
~~----
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February 9, l 999 

To: Kelly Kline 

From: Pete Geiger 
Tom Angus 

Subject: Eco Risk Information, Feburary II, 1999 Willbridge Meeting 

The following is a summary of the important points for this week's Wilibridge meeting. 

Threatened and Endangered Species. Updated threatened and endangered species information was 
requested from the Oregon Natural Heritage Program and U.S. Fish and Wildlife Service. Angie 
Hernandez of the U.S. Fish and Wildlife Service stated that they only respond to information requests when 
a federal agency is involved in a project. The Oregon Natural Heritage Program had only one record within 
a 2-mile radius around the facility. This record was for the bristly sedge, with one reported occurrence 
more than one hundred years ago. The Oregon Natural Heritage Program does not have information on 
aquatic environments, but did provide a list of salmon ids from the National Marine Fisheries Service which 
are expected to use the Wi llamette River as a migration route. E & E is contacting the National Marine 
Fisheries Service to request more information. 

DEQ Sediment Guid:mce. E & E spoke to two DEQ risk assessors, Bruce Stirling and Bruce Hope, 
about DEQ's Contaminated Sediment Management Strategy. 

Bruce Stirling stated that he would be handling the review of the human health risk assessment for 
Willbridge. Bruce Hope is handling all ecological issues related to sediment, including the ecological risk 
assessment ofthe Willbridge Facility. He referred me to Bruce Hope for the current state of DEQ 
Sediment Guidance. 

Bruce Hope stated that the Contaminated Sediment Management Strategy has been replaced by the 
POJ1land Harbor Study. DEQ does not have any documents pertaining to this that are currently available. 
A draft of the Portland Harbor Study is due out in April. Bruce Hope stated that DEQ does not currently 
endorse any sediment benchmarks in the freshwater environment. Instead of comparing sediment 
concentrations to benchmarks, any site on a river is going to have to perform toxicity testing on sediment 
samples above, below, and adjacent to the site. This is in direct contrast to the approved workplan that we 
have for Willbridge. The DEQ-approved workplan states that we will compare sediment concentrations to 
benchmarks. 

Initial Review of the Sediment and Surface Water Data for the Willamette River. Last week, E &. E 
received the sediment and surface water data for the Willamettc River. This data is currently being 
validated by an E & E chemist. E & E has performed an initial review of the data for ecological risks. This 
review is preliminary, and intended to provide only an indication of the potential chemicals of concern for 
ecological risk. 

Chevron: 
• There were no excecdences of surface water or sediment benchmarks for Willamette River samples. 
• River front samples exceeded sediment screening benchmarks for phenanthrene and surface water 

screening benchmarks for copper, bis(2-ethylhexyl)phthalate, and ethylbenzene. 
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CATX: 
• Willamette River samples exceeded sediment screening benchmarks for cadmium and 4,4-DDD and 

surface water screening benchmarks for barium and lead. 
• River front samples exceeded sediment screening benchmarks for cadmium and surface water 

benchmarks for arsenic, chromium, copper, lead, mercury, zinc, and bis(2-ethylhexyl)phthalate. 

TOSCO: 
• Willamette River samples exceeded sediment screening benchmarks for cadmium and surface water 

screening benchmarks for barium. 
• River front sediment samples did not exceed any screening benchmarks. River front surface water 

samples exceeded the screening benchmarks for bis(2-ethylhexyl)phthalate. 

2 
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11nvestigation Methods 

1.1 Introduction 

1.1.1 Purpose 
On behalf of Tosco Distribution Company (Tosco), ThermoRetec Consulting 
Corporation (ThermoRetec; formerly Remediation Technologies, Inc. [RETEC]) 
and others conducted assessment activities at 17 terminal facilities from 
September to October 1997. 

On March 31, 1997, Tosco completed the purchase of the following refinery, 
petroleum terminals, listed by state, from Unocal: 

• Alaska 
~ Ketchikan Terminal - Ketchikan 

• Washington 
~ Tacoma Terminal- Tacoma 

• Oregon 
~ Portland Terminal - Portland 
• Coos Bay Terminal- Coos Bay 

• California 
• Eureka Terminal- Eureka 
• Sacramento Terminal- Sacramento 
• Richmond Terminal - Richmond 
• Center Street Terminal- Los Angeles 
• Colton Terminal- Bloomington 
• Los Angeles East Terminal- Los Angeles 
• Los Angeles West Lube Oil Terminal- Los Angeles 
• Torrance Tank Farm- Torrance 

• Arizona 
• Phoenix Terminal- Phoenix 

• Georgia 
• Savannah Terminal- Savannah 
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• Hawaii 
.. Honolulu Terminal - Honolulu 
.. Hilo Terminal- Hilo 
.. Kawaihae Terminal- Kawaihae 

The investigations and assessments of these facilities, which are summarized in 
this report, were an essential part of an environmental due diligence program 
performed on behalf of Tosco. The purpose of the data compilation and analyses 
was to fill data gaps, as necessary, to establish baseline environmental conditions 
of the soils and groundwater for each facility at the time of the property purchase. 
The baseline investigation followed a similar methodology for each of the facilities 
listed above. 

Background 
A review of existing data from environmental studies and other documents in 
Unoal files was initiated by RETEC in January 1997. Files that were inspected 
included underground storage tank removal reports, spill reports, regulatory 
agency documents, consultant reports, and historical (Sanborn) maps. Facility 
personnel were interviewed to help identify and clarify written reports, and to 
expound upon facility historial facts. Tosco contractors, tasked with aerial 
photograph interpretation, were also consulted to obtain pertinent historical 
information. In the course of the initial interview, the facilities were toured to 
gain first-hand information regarding facility conditions and to identify known 
and/or potential release sources. 

Following the review of accessible environmental documents and data, Phase II 
field investigations were conducted by RETEC and others in September and early 
October 1997 to fill data gaps identified during the initial assessment. The 
rationale for the number and locations of samples was dictated by existing data 
gaps and the need to specifically investigate typical hydrocarbon release pathways 
(e.g., subsurface piping, vessels or tanks; water draws for aboveground storage 
tanks; locations of wastewater discharge or collection; and key facility process 
units involving product handling). 

1.1.3 Document Organization 
Two volumes comprise this report. Volume I contains two main text sections, 
complete with data and documentation used to support the findings of the Phase 
II Investigation: 

• Following this introduction, Section 1.2, Field Investigation Methods, 
presents a comprehensive description of all field methods and 
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procedures followed during the execution of the Phase II Investigation 
program. 

• Section 2, Terminal Data Summary, is subdivided according to facility. 
Each subsection provides a map and tables which present facility
specific field observations and analytical laboratory results generated 
during the Phase II Investigation, and a brief discussion of these results. 
Photographs with captions illustrating current conditions of selected 
facility areas of concern, and boring logs from the field sampling event 
are included at the conclusion of most subsections of Section 2. 

Volume II provides copies of the original analytical laboratory reports for each 
facility, including complete analytical results and supporting Quality 
Assurance/Quality Control (QNQC) data. 

1.2 Field Investigation Methods 

1.2.1 

Field investigations of the I 7 former Unocal terminals were performed by one of 
three firms. RETEC investigated 13 terminals located in Washington, Oregon, 
California, Arizona, and Georgia. West Central Environmental Consultants 
conducted the field investigation in the Alaska terminal, and Walker Consultants, 
Ltd. conducted the field investigations in the Hawaii terminals. 

Investigation Overview 
Tosco/RETEC selected sampling and analytical methods with the primary goal of 
obtaining representative analytical results that could be used to identify chemical 
constituents in the environment. In the discussion which follows, the various 
methods used during the investigation of the former Unocal facilities are 
described. 

Safety of field personnel and of facility assets and/or operations was a prime 
consideration during the selection of field methods. To prevent potential damage 
to . subsurface lines with uncertain routing, potential sample locations were 
field-checked against available facility maps showing below ground utilities and 
were adjusted, as necessary, based on input from operations personnel. The 
appropriate local or state "One-Call" responders were contacted, except in Hawaii, 
where "One-Call" responders were not available. Arrangements were made to 
meet utility representatives to locate utilities and subsurface services in an effort 
to clear all off-site and some on-site sample locations. In addition, hand augers 
were used to clear most on-site subsurface sampling locations prior to 
implementing any mechanized drilling procedures. 
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Hand augers were the sampling tool of choice to obtain samples in areas with 
space or access limitations, or where shallow groundwater was expected to be 
present. At some facilities, the presence of gravel, cobbles, or buried construction 
debris (fill material) prevented completion of borings at targeted locations or to 
targeted depths, and alternative locations were selected, if possible, to obtain 
needed samples. Direct push (soil probe) soil sampling was the method of choice 
where deep soil samples, soil vapor samples, or in-situ groundwater samples were 
needed. Hollow-stem auger (HSA) drilling equipment was used where known soil 
conditions prevented the use of direct push probes. Mechanized drilling 
equipment was not used at facilities underlain by shallow bedrock. Soil vapor 
sampling was conducted only where the water table was greater than 6 feet below 
ground surface (bgs). 

A complete list of sampling methods utilized at the facilities during the Phase II 
investigation, and the respective abbreviations, is presented in Table l-1. These 
abbreviations used to identify the sampling methods were included within the 
sample identification strings for most facilities. 

Table 1-1 Sampling Methods for Phase II Investigation 

Sampling Method/Sample Media Sample Method Abbreviation 

Surface soil SS/SD 

Hand auger soil HA 

Hollow-stem auger soil HS 

Direct push soil GP/SP 

Direct push soil gas SG/SV 

Direct push free product FP 

Direct push groundwater GW 

Monitoring well groundwater GW/MW 

Surface water sw 
Dry well ow 

A list of the site abbreviations included in most sample identification strings is 
presented in Table 1-2 . 
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• Table 1-2 Site Abbreviations for Sample Identification 

• 

• 

Site 10 I Abbreviation Site 10 I Abbreviation 

Tacoma, Washington TTAC Colton, California TCOL 

Portland, Oregon TPOR Los Angeles East Terminal, California TLATE 

Coos Bay, Oregon TCBY Los Angeles West Lube Oil Terminal, TLATW 
California 

Eureka, California TEUR Torrance, California TTOR 

Sacramento, California TSAC Phoenix, Arizona TPHX 

Richmond, California TRIC Savannah, Georgia SAY 

Center Street, California TCST 

NOTE: 

1.2.2 

Samples were labeled by identification strings in the following manner: Site abbreviation -
Sample Method/Media - Location Number - Sample Depth. For example, TPHX-HA-1-4 
represents Phoenix hand auger soil sample number l, collected from a depth of 4 feet below 
grade. Site abbreviations were not used at the Ketchikan and three Hawaii terminals. This 
sample labeling procedure was not used at the Ketchikan, Savannah, and Hawaii terminals . 

Field Observations and Sample Screening 
Subsurface soil samples were collected from the ground surface to the water table 
(locations with deep groundwater were sampled to a maximum of approximately 
30 feet below grade). Shallow soils were continuously sampled with hand 
augering equipment. Mechanized sampling was typically initiated 5 to 6 feet 
below grade. Discrete samples were collected in 18-, 24- or 36-inch samplers in 
conjunction with HSA and soil probe equipment. All soil samples recovered were 
examined by a qualified geologist. Field properties of the samples (i.e., color, 
texture, degree of sorting, degree of compaction or consolidation, and moisture 
content) were described according to the Unified Soil Classification System 
(USCS), and were recorded in a field book or on a boring log sheet. The location 
of sample collection was measured relative to facility structures and recorded in 
a field logbook or sample map. 

The sample from each boring exhibiting the greatest evidence of contamination 
(i.e., elevated photoionization detector [PID] readings, liquid hydrocarbon, 
staining, odor) was selected for laboratory analysis. If there was similar evidence 
of contamination over a depth intetVal, the shallower sample was selected. In the 
absence of definitive field evidence of contamination, the sample just above the 
water table or at the bottom of the boring was selected . 
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Samples intended for laboratory analysis were trimmed, split to provide both an 
analytical and headspace sample, and placed in appropriate containers. Samples 
identified for submittal to the laboratory were stored in an ice-filled cooler while 
in the field. 

To evaluate the presence of hydrocarbons in samples from the borings, soil sample 
splits from each sampled interval were isolated in plastic Zip lock T" bags and 
allowed to equilibrate. The concentration of volatile organic compounds (VOCs) 
within the heads pace of the bags was screened using a pre-calibrated PID. This 
screening provided a means to select discrete samples for laboratory analysis, as 
discussed above. The PID headspace readings were recorded in the field book or 
boring log. 

1.2.3 Soil Sampling Methods 

1.2.3.1 Surface Soil and Sediment 
Samples of near surface soils were collected from depths ranging from 0 to 2 feet 
below grade. Sediment samples were collected from 0 to 6 inches below the 
water/sediment interface. Samples were collected using a thin~walled sample 
sleeve, a hand auger, a small garden trowel, or a stainless steel spoon. While using 
the sample sleeve, one end was covered with TeflonT"' and capped, and the open 
end was either driven into the soil or used as a scoop. For the other sampling 
techniques, soil was placed directly from the auger bucket or the garden trowel 
into a clean laboratory-supplied jar. Soil was packed into containers to minimize 
headspace, and tightly sealed with lids. Care was taken to avoid vegetation or 
other debris in samples. 

1.2.3.2 Hand Auger 
Hand auger sample collection involved use of a stainless steel auger bucket; 
augering was augmented with a posthole digger or other digging toolst as 
necessary. Upon retrieving the hand auger from the borehole, the collected soil 
was examined and slough was discarded. As the bucket was emptied, a 
representative soil sample was collected for field screening and laboratory analysis. 
Hand auger borings were backfilled with soil cuttings and compacted upon 
completion of sampling. 

1.2.3.3 Direct Push/Soil Probe 
At most facilities, soil sampling below appropriate hand auger depth was 
performed with a truck-mounted direct push sampling system (also known as a 
soil probe). The system is hydraulically-driven, and relies on the truck weight to 
advance the drilling string to sampling depths less than 30 feet below grade. 
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Similarly, samples of sediment in dry wells (surface water infiltration wells) were 
collected using a direct push sampler which was driven by an electrically-operated, 
hand-held percussion hammer. 

The direct push sample barrel tool was driven to the top of the desired sample 
depth. The sample tool tip, which prevented any soils from entering the sampler 
down to this depth, was then mechanically removed and the sample tool was 
driven through the desired sample interval. Soil samples in the tool were 
collected by one of the following methods: 

• An acetate liner containing the soil sample was removed from the tool, 
or 

• An 18-, 24-, or 36-inch split-barrel sampler was attached to the rod and 
driven through the sample intervaL Upon retrieval, the sampler was 
removed and split open to access the soil sample. 

Deep probe holes and those potentially penetrating confining layers were 
backfilled with hydrated bentonite. Shallow probe holes and the upper portion 
of deep probe holes were backfilled with soil cuttings and compacted . 

1.2.3.4 Hollow-Stem Auger 
Use of an HSA drill rig allowed for deeper penetration into the subsurface and 
recovery of a discrete volume of sample, particularly in areas reported to contain 
significant gravel or cobble deposits. Soil samples were collected with a 
hammer-driven, 18-inch split spoon sampler every 5 feet. Borings completed with 
HSA methods were backfilled with soil cuttings and compacted. 

1.2.4 Soil Gas Sampling Method 
At selected facilities, soil gas samples were collected using the same sampling rods 
that were utilized for direct push soil sampling. Soil vapor sampling typically 
consisted of: 

• Sampling soil to desired depth, 

• Adding a retractable tip to the rods, 

• Pushing rods to desired depth, 

• Pulling up the rods to open the retractable tip, 
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• Inserting sampling tubing to the open interval, 

• Purging the tubing and extracting the sample with a syringe, and 

• Filling a TedlarT"' bag or evacuated glass ampule with representative 
gases from the formation. 

1.2.5 Groundwater Sampling Methods 
Groundwater sampling was completed where records of previous groundwater 
sampling results were inadequate or incomplete. Samples were collected either 
by direct push methods or from existing monitoring wells using conventional 
methods. 

Samples were collected in 40-ml volatile organic analysis (VOA) vials with Teflon
lined screw caps and !-liter amber bottles. 

1.2.5.1 Direct Push Method 
The use of direct push sampling equipment was one method used to collect 
groundwater samples. The direct push sampling unit consisted of a retractable 
rod tip with an attached screen driven ahead of hollow, slotted steel probe rods. 

Groundwater samples were collected through the slotted hollow probe rods or 
temporary PVC screen. Temporary PVC screen was inserted into probe holes in 
areas of slow groundwater recharge. Samples were collected using a peristaltic 
pump, based on the depth to groundwater and transmissivity of the water table 
zone, by inserting dedicated tubing into the probe rods or PVC screen. Samples 
were collected in 40-rnl VOA vials with Teflon-lined screw caps and !-liter amber 
bottles. The probe holes were backfilled with soil cuttings and compacted upon 
completion of sampling. 

1.2.5.2 Monitoring Well Method 
Prior to sample acquisition from existing monitoring wells, the wells were purged. 
The well purging process began by determining the volume of standing 
groundwater by measuring the depth to water and the depth to bottom of each 
well. Water level measurements were made using a battery-powered, depth-to
water meter. The meter was thoroughly decontaminated using the method 
described in Section 1.2.9 prior to use in each well. After completion of these 
measurements, the volume of standing water was determined in each well. 
Monitoring wells were then purged using a disposable bailer. Wells were purged 
until a minimum of three casing volumes were removed. All purge water was 
managed for on-site disposal utilizing site oiVwater separator facilities. 
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Samples were collected immediately following the completion of purging using 
1 V4~inch diameter, bottom-loading, polyethylene bailers to collect grab 
groundwater samples for transfer into the proper sample container. One bailer 
was dedicated to each monitoring welL New polypropylene line was used to raise 
and lower the bailers. The bailer was lowered to the screened interval for 
collection of the sample. 

1.2.6 Surface Water Sampling Method 
A surface water sample was collected from the Savannah Terminal. Surface water 
sampling was collected from immediately below the water surface of a drainage 
ditch with a disposable polyethylene bailer. The surface water sample was 
collected where there was no existing evidence of spills, seeps, or other impacts. 
The sample location and general water quality were documented in field notes. 

1.2.7 Sample Handling Procedures 
The following procedures were used to assure quality control in the collection of 
all the samples: 

• All personnel participating in the sampling activities had training and 
experience in proper sampling procedures and were briefed on the 
objectives and types of documentation necessary for the particular 
sampling activity. 

• Record keeping for the sampling activities involved collection of notes 
in dedicated field logbooks or on daily activity forms. 

• Chain~f-custody forms were maintained for all samples collected and 
were included as part of the laboratory data package. All original 
forms, data, and other documentation were placed in the project files. 

1.2. 7.1 Sample Collection and Preservation 
Immediately after collection, samples that were not collected in sample sleeves 
were transferred to properly labeled sample bottles or jars containing the 
necessary preservatives. The glass sample containers were supplied by the 
analytical laboratory, and were prepared by the laboratory with the necessary 
chemical preservatives (trace~analysis grade) according to EPA~accepted QNQC 
protocol. Samples collected in thin~walled sample sleeves were not transferred to 
bottles or jars. Instead, both ends of the sleeve were covered with Teflon TM sheets 
and capped for shipment to the laboratory . 
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Samples were placed in the appropriate containers at the time of sample collection 
and were placed on ice while in the field until they were transported to the 
analytical laboratory. Proper chain-of-custody control and documentation were 
maintained. 

1.2.7.2 Sample Identification 
Custody of the sample bottles was maintained by the field personnel. A 
self-adhesive sample label was affixed to each container before sample collection. 
At a minimum, the sample label contained the following information: 

• Client -Job Name (Tosco) 
• Sample identification - location and depth of sampling 
• Date and time collected 
• Sampler's initials 
• Testing required 
• Preservatives added 

1.2.7.3 Sample Transportation and Chain-of-Custody 

1.2.8 

Immediately after sample collection, each sample bottle was sealed in an 
individual plastic bag. Samples were placed immediately into an insulated, ice
filled cooler for chilled transport to the laboratory. The chain-of-custody record, 
completed at the time of sample collection, accompanied the samples and was 
enclosed in a waterproof plastic bag inside the cooler for transport to the 
laboratory. 

Each cooler contained sufficient ice and/or ice packs to ensure that proper 
temperature was maintained and was packed in a manner to prevent damage to 
sample containers during shipment. The field personnel sealed each sample cooler 
with an initialed custody seal. Coolers were transported to the laboratory by 
laboratory courier, Federal Express, or hand delivered by field personnel. 

Laboratory Analytical Program 
The analytical program for Phase II sampling was intended to be comprehensive 
in its ability to detect a variety of constituents typically associated with bulk 
petroleum terminals, while maintaining flexibility to include additional analyses 
based on knowledge of site-specific operational history. Total petroleum 
hydrocarbons (TPH) analysis (by EPA Method 8015-modified or state-specific 
equivalent) was selected as an indicator analysis to measure gross petroleum 
hydrocarbons in soil, sediment, water (surface and groundwater) and/or soil 
vapor. The following TPH fractions were quantified: 
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• Gasoline-range petroleum hydrocarbons (TPH -G) 
• Diesel-range petroleum hydrocarbons (TPH-D) 
• Heavy oil-range petroleum hydrocarbons (TPH-HO) 
• Diesel extended-range petroleum hydrocarbons (TPH-DX) 

Diesel extended encompasses the TPH-D and TPH-HO fractions. For soil, 
sediment, groundwater and surface water, TPH-G, TPH-D and TPH-HO, or 
TPH-G and TPH-DX, were quantified. Soil gas samples were only analyzed for 
TPH-G. State-specific methods were used, when available. The specific methods 
and carbon ranges for the TPH fractions used for each facility are listed in the 
subsections of this report. 

Other laboratory analyses were conducted to evaluate those chemicals which 
could be present at the facility and to control risk and/or the potential for cleanup 
at individual sites. These parameters included volatile organic compounds 
(VOCs} in soil and water, and polychlorinated biphenyls (PCBs) in soil. The 
specific method for analysis of VOCs was selected on a site-spedfic basis, 
depending on process knowledge for the site. For those sites where chlorinated 
or halogenated hydrocarbons were of potential concern, EPA Method 8260 was 
used for VOC analysis or EPA Method 8010 was used for halogenated volatile 
organics (HVO) analysis. Otherwise, EPA Method 8020 or 8021 was specified 
for analysis of benzene, toluene, ethylbenzene, and total xylenes (BTEX) and 
methyl tert-butyl ether (MTBE). Because EPA Method 8020/8021 does not 
include mass spectroscopy confirmation of individual compounds, EPA Method 
8260 was used for confirmation of positive MTBE results. Confirmation was 
performed for the sample with the highest MTBE concentration (measured by 
EPA Method 8020) at each site, or one in every six samples for sites with more 
than six samples of any one media (water, soil, sediment, or soil vapor). 

EPA Method 8080 was used for analysis of PCBs in soils for those sites where site 
history (e.g., the presence of transformers) indicated PCBs could be of potential 
concern. 

The analytical program was coordinated with the various laboratories to ensure 
consistent reporting. However, due to sample dilution and laboratory capability, 
detection limits may vary from sample to sample and site to site. Since state
specific TPH methods were used, when available, TPH results reflected different 
carbon ranges for different states. Standard laboratory QNQC information was 
obtained and is included in the hard copy analytical reports. This will allow 
formal data validation in the future, if necessary. The electronic data deliverables 
obtained from most of the laboratories were verified against the hard copy 
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laboratory reports. Otherwise, no additional data validation effort was performed 
beyond that conducted by the laboratories for this phase of work 

Quality Assurance and Quality Control (QA/QC) 
Quality assurance and quality control procedures were incorporated into all 
aspects of the investigations. QNQC procedures presented in the following 
sections include a brief discussion of general laboratory QNQC, sampling QNQC, 
and equipment decontamination. 

1.2.9.1 Laboratory QA/QC 
Established and accepted laboratory QNQC procedures were followed during the 
analyses of samples collected during the Phase II investigation. QNQC results are 
included with the complete laboratory reports (Volume 2). 

1.2.9.2 Sampling QA/QC 
Sampling QNQC procedures were employed throughout all field activities of the 
Phase II investigation. Any deviation from planned sampling protocol was 
documented in the field logbook, along with justification for the change. 

• 1.2.9.3 Documentation 

• 

Field logbooks or daily activity logs were maintained during the sampling 
activities and contained all pertinent information and field observations. This 
information included descriptions of particular sample locations and any factors 
which might have affected sampling procedures, such as prevailing weather and/or 
sampling conditions. While sampling methods and procedures established for 
this investigation were intended to be strictly adhered to, any deviations or 
modifications to this plan were documented in the field logbook or daily activity 
logs. The field notes remained with the field investigator during the Phase II 
investigation and were later transferred to the project files. Information from the 
field notes, together with the results of the field investigation, were used in the 
data interpretation. 

1.2.9.4 Decontamination Procedures 
To avoid the potential for cross-contamination between monitoring wells, soil 
borings, or surface water/sediment sampling locations, sampling and associated 
equipment were decontaminated prior to each use . 
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Nondisposable equipment used in the soil sampling efforts (split spoon samplers, 
bucket augers, scoops, stainless steel spoons, and soil probe equipment) and in 
groundwater sampling (water level meter) were decontaminated according to the 
following procedure: 

• Manual scrub with a nonphosphate soap solution 
• Triple rinse with distilled water 
• Air dry 

Probe rods, auger flights, and auger bits were decontaminated by steam cleaning 
or pressure washing prior to initial use, between boring locations, and at the 
completion of the drilling activities . 
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This section presents the Phase II investigation results for each of the individual 
terminals. Each facility is discussed in a separate subsection below, beginning 
with the facilities located geographically north and moving generally southward. 
Each subsection contains a brief discussion of facility operations and history. 
rationale for the sample locations and field methods used, a summary of site 
geology and hydrogeology based on the limited Phase II investigation, a 
discussion of analytical results based on field observations, and a description of 
photographs taken to document current conditions. Tables and maps 
summarizing the facility-specific field observations and analytical laboratory 
results are presented. Phase II boring logs and photographic logs are attached to 
most subsections . 
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• 2.3 Portland Terminal 

• 

• 

2.3.1 

2.3.2 

Overview 
The physical address of the Portland Terminal is 5528 Doane Avenue, Portland, 
Oregon. The Portland Terminal was constructed in the early 1900s. Initially, the 
terminal consisted of Tank Fam1 No. I, a warehouse, a garage, and a wharf. Tank 
Farm No. 2 and the boiler house were constructed in the late 1930s. From 194R 
to I 95 I, the initial phases of Tank Farm No. 3 and a truck loading rack were 
completed. Tank Farm No.3 was completed in the 1960s. An asphalt plant was 
constructed in 1968 between Tank Farm No. 3 and the boiler house, and 
operated until about 1975. In the mid-1970s a new warehouse was constructed 
primarily to house a lube blending and packaging facility. 

Currently, the Portland Terminal consists of three major tank farms (Tank Farm 
Nos. l, 2, and 3) and three smaller tank farms (Tank Farms 4, 5, and F) housing 
a total of 119 tanks. A number of product pumps are in operation at various 
locations within the facility. Four oiVwater separators (two in Tank Farm No. 1, 
one in Tank Farm No. 2, and one in Tank Farm No. 3) treat stormwater drainage, 
and process water. South of Tank Farm No. l is the lube manufacturing and 
packaging warehouse. The lube oil for this operation is supplied from Tank Farm 
Nos. 4, 5, and F, as well as selected tanks within the other tank farms. Truck 
loading and unloading racks, a railcar loading and unloading area, a boiler house, 
six underground storage tanks (USTs), a maintenance building, and a dock area 
are currently also in operation at the Portland Terminal. 

The scope of work included advancing 11 hand auger borings and 23 
StrataProbe" borings, collecting soil samples from all but one of the borings, and 
collecting soil gas samples from five of the StrataProbe T" borings. Site features 
and boring sampling locations are shown on Figure 2-3. Copies of the boring logs 
are included as Attachment 2.3A and the photographic log is included as 
Attachment 2.3B. A copy of the laboratory analytical report can be found in 
Volume 2. 

Sample Location Selection 
Soil sample locations were selected to investigate common release pathways in 
tank farms or other specific areas of concern. At the Portland Terminal, Tank 
Farm Nos. l, 2, and 3, USTs 2, 3, 4, and 5 (USTs 4 and 5 are also referred to as 
the lab USTs), the four oiVwater separators, the railcar loading area, and 
underground piping on the east side of N.W. Front Street were investigated . 
Thirty-four subsurface sample locations were identified, resulting in the collection 

.. 
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of 34 discrete soil samples and five soil gas samples. Locations of all sampling 
points are illustrated on Figure 2-3. 

Samples were collected using a combination of hand auger and soil probe 
sampling techniques. A hydraulically-driven Strata Probe TM rig, owned and 
operated by TEG of Tacoma, Washington, was used for soil probe sampling. A 
hand auger was used to collect samples in areas inaccessible to the soil probe rig. 

Soil sample depths ranged from 2.8 feet below ground surface (bgs) to 19 feet bgs. 
In Tank Farm No.3, depths were restricted by the presence of a silt and clay layer 
at 4 to 6 feet bgs, which may represent an aquitard. This layer was not breached 
during this investigation in order to prevent the potential spread of contaminants 
to an underlying water-bearing unit. All five of the soil gas samples were collected 
at approximately 12 feet bgs. Soil gas samples were only collected in Tank Farm 
No.2, where aboveground storage tanks containing gasoline are located. Four of 
the soil gas samples were collected in conjunction with soil samples. 

Groundwater sampling was not performed as part of this investigation for the 
following reasons: 

• The investigation was focused on specific data gaps associated \vith 
potential sources. Specific sources are best evaluated by shallow soil or 
soil gas sampling, as groundwater may be impacted from upgradient 
releases. 

• Groundwater impacts may be part of a regional plume affected by 
adjacent facilities. 

• Groundwater investigations have already been performed near the 
Willamette River, which is the area of greatest concern for the Portland 
Terminal. 

Given the history of petroleum products routinely handled at the Portland 
facility, soil samples were submitted for laboratory analysis for three fractions of 
TPH: 

• Gasoline·range hydrocarbons (TPH-G) for a carbon range ofC6 to ClO 
by Oregon DEQ Method TPH-G 

• Diesel·range hydrocarbons (TPH-0) for a carbon range of ClO to C28 
by Oregon DEQ Method TPH-D 
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Phase II Enviro11mentnl Assessmmt Report 

• Heavy oil-range hydrocarbons (TPH-HO) for a carbon range of C2H to 
C40 by Oregon DEQ Method TPH-D (modified) 

Quantification of benzene, toluene, ethylbenzene, and total xylenes (BTEX) and 
methyl tert-butyl ether (MTBE) were determined by EPA Method 8020A in 
combination with TPH-G analysis. In addition, seven soil samples were analyzed 
for VOCs by EPA Method 8260A Method 8260A analyses were performed 
either in areas were halogenated hydrocarbons may have been handled or when 
field screening (i.e., odors) indicated solvents may be present. 

The five soil gas samples were analyzed for TPH-G by EPA Method 8015 and for 
BTEX and MTBE by method 8020A. Laboratory analysis of the Portland 
Tenninal samples was completed by North Creek Analytical located in Portland, 
Oregon. 

Summary of Site Geology and Hydrogeology 
The Portland site is located within the Willamette River flood plain. The 
subsurface is comprised of an extensive sequence of sand, locally interbedded with 
layers of silt and sandy silt. Lenses of clayey silt and silty clay were observed at 
various depths in some locations . 

The typical soil profile includes surficial fill, consisting of sand and gravel, from 
I to 3 feet bgs. At one location in Tank Farm No. 3, the surficial fill extended 
deeper than 3 feet, but the lower extent could not be determined due to refusal. 
Typically, surficial fill is underlain by a brown to dark brown or gray to black 
medium sand fill layer of variable thickness. The medium sand layer beneath the 
far northern end of the site, adjacent to the Willamette River, extends to greater 
than 20 feet bgs. This sand layer decreases in thickness across the site to the 
south. In four of the borings completed in Tank Farm No. 2, a silt layer was 
observed from 2 to 4 feet bgs. In the southern half of the terminal, silt and clay 
were encountered beneath the sand layer at approximately 4 to 13 feet bgs. 

During this investigation, the water table was encountered as shallow as 3.5 feet 
on the southern end of the site and as deep as 19 feet on the northern end of the 
site. Shallow groundwater generally flows south to north across the site, towards 
the Willamette River. 

Discussion of Analytical Results 
Table 2.3-1 provides a summary of boring and sample information (borehole 
identification, targeted area of concern, and total depth), laboratory sample 
information (sample identification, sample matrix, and sample interval), and 

Temzinnl Data Summary 2-20 

COP0014291 



• 

• 

• 
2.3.5 

Phase If Environmental Assessment Report 

information regarding field evidence of contamination (PID headspacc readings 
and field observations). Boring logs are included as Attachment 2.3A. 

J\nalytical results were reported electronically to RETEC by the laboratory and 
are summarized by media. Tables 2.3-2 through 2.3-4 provide a summary of 
analytical results. Complete copies of the laboratory reports can be found in 
Volume 2. 

Twenty-one of the 34 soil samples contained TPH-G, at concentrations ranging 
from 5.78 (GP-21) to 1,390 (GP-20) mglkg. TPH-Dwas detected in 21 samples, 
with a maximum concentration of 21,500 mglkg in sample GP-1 0. Many of the 
samples with the highest TPH-G and TPH-D concentrations were collected in 
Tank Farm No. 1. Nine of the 34 soil samples contained TPH-HO. The 
maximum TPH-HO concentration of 13,500 mglkg in GP-3 was collected in Tank 
Farm No.2 near Tank 2915. 

Light nonaqueous-phase liquid (LNAPL) was observed in samples GP-22, HA-24, 
and GP-26. All three of these samples were collected from the north-northeastern 
end of Tank Farm No. l. 

BTEX constituents were detected in four of the 34 soil samples analyzed. 
Benzene and toluene were detected only in GP-4, at concentrations of 0.0777 and 
0.201 mgikg, respectively. The maximum total xylenes concentration of 0.832 
mglkg, and the maximum ethyl benzene concentration of 0.6 mglkg were observed 
in sample HA-24. Other VOCs were only detected in one of the seven soil 
samples submitted for VOC analysis. Sample HA-2 contained n-butylbenzene, 
n-propylbenzene, and sec-butylbenzene at concentrations of 388, ISO, and 219 
J.tg/kg, respectively (Table 2.3-3). 

Five soil gas samples were submitted for laboratory analysis. Results are 
summarized in Table 2.3-4. Four of the five soil gas samples collected in Tank 
Farm No.2 contained detectable concentrations of TPH-G, BTEX and MTBE. 
TPH-G concentrations ranged from 3,010 (SG-1) to 26,800 (GP-7) mglm3

. 

Benzene concentrations ranged from 30.3 (SG-I) to 1,530 (GP-7) mglm3
. 

Sample GP-7 contained the highest concentrations of ethylbenzene, toluene, total 
xylenes, and MTBE (52.5, 700, 298, and 2,930 mglm3

, respectively). 

Photographic Documentation 
As a final task to the Phase II fieldwork, current conditions at three facility areas 
of concern were photographed: 
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• • Tank Farm No. 1 
• Tank Farm No. 2 
• Tank Farm No. 3 
• Process water separator area 
• Loading rack area 
• Tank Farm F 
• Railcar loading area 
• Upper lube cell 
• Lower lube cell 
• Dock area 

Photographs and descriptions of these areas are included as Attachment 2.3B . 

• 

• 
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Table 2.3~1 Summary of Borehole Observations and Laboratory Samples, Portland Terminal 

Total Laboratory Sample Field Evidence of Contamination I 
Borehole Depth ---

ID 
Areas of Concern (feet Sample 

PID Headspace 
bgs) Identification Matrix Interval 

Readings 
Observations 

(feet bgs) 

SG-1 Tank Farm No. 2 I 12 TPOR-SG-l-12 I Soil 12 2.2 ppm@ 7' bgs 

I I Gas 37 ppm@ I 0.5' bgs 
~-T--·-

I 

HA-2 Tank Farm No. 2 12 TPOR-HA-2-11.5 Soil 11.5 0.6 ppm@ 4.5' bgs I 
140 ppm @ 11.51 bgs I 

I 
I 

47 ppm@ 12' bgs l 
GP-3 Tank Farm No. 2 1 I .5 TPOR-GP-3-2.8 Soil 2-3 3,240 ppm@ 2.8' bgs I Stained soils f;~m 2~:s.-

TPOR-SG-3- I 1.5 Soil 11.5 32 ppm@ 5.5' bgs 

1 

to 3' 
Gas L 1 ppm @ 81 bgs _ 

GP-4 I Tank Farm No. 2 

I 
10 TPOR-GP-4-5 I Soil 4.5-5.5 280 ppm@ 4.5' bgs I Strong petroleum odor 

I 20 ppm @ 91 bgs I from 4' to 5.5 1 

-I 

GP-5 Tank Farm No.2 12 TPOR-GP-5-9 Soil 8.5-9.5 11 ppm@ 3 1 bgs 
TPOR-SG-5- I 2 Soil 12 23.5 ppm @ 61 bgs 

Gas 40.1 ppm @ 91 bgs 

GP-6 Tank Farm No. 2, 12 TPOR-GP-6-7 .5 Soil 7-8 15.7 ppm@ 71 bgs Petroleum odor from S' 
Oil/VV ater Separator No. 4 TPOR-SG-6-12 Soil 12 9.7 ppm@ 9' bgs to 8' 

Gas 

GP-7 Tank Farm No. 2 12 TPOR-GP-7-7 Soil 7.5-8.5 233 ppm @ 7' bgs Solvent-like odor from 
TPOR-SG-7 -12 Soil 12 170 ppm@ 101 bgs 5' to 11' 

Gas 

HA-8 Tank Farm No. 2 12 TPOR-HA-8-3.5 Soil 3.5 284 ppm@ 3.5' bgs I Petroleum odor-from 3;-
2 1 ppm @ 9' bgs to 12' 

-------
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Table 2.3-1 Summary of Borehole Observations and Laboratory Samples (Continued) 

Tota1 Laboratory Sample Field Evidence of Contamination 

Borehole Depth ·----

10 
Areas of Concern 

(feet Sample 
PID Headspace 

I bgs) 
ld e ntification Matrix Interval 

Readings Observations 
(feet bgs) 

GP-9 Underground Piping I 21 TPOR-GP-9-16 Soil 115.5-16.5 1.4 ppm@ 9' bgs Petroleum odor from 
8.4 ppm@ 11' bgs 14' to 21' 
31 ppm@ 13' bgs 
340 ppm @ 16' bgs 
230 ppm @ 18' bgs 
1 7 ppm @ 20' bgs 

GP-10 Underground Piping 19 TPOR-GP-10-16 Soil 15.5-16.5 0.5 ppm @ 6.5' bgs Petroleum odor from 
0.8 ppm@ 9' bgs 12' to 19' 
3.0 ppm@ 11' bgs Sheen at 17' 
87 ppm@ 13' bgs 
246 ppm @ 16' bgs 
156 ppm@ 18' bgs 

----

GP-11 Underground Piping 20 TPOR-GP-1 I -19 Soil 18.5-19.5 95.7 ppm@ 17' bgs Petroleum odor and 
189 ppm@ 19' bgs sheen from 15' to 20' 

GP-12 Laboratory USTs 11 TPOR-GP-12-1 0 Soil 9.5-10.5 
I 

HA-13 Railroad Car Loading Area 10 TPOR-HA- I 3-9 Soil 9 

HA-14 Railroad Car Loading Area 8.5 TPOR-HA- I 4-8 

I 
Soil 8 1.2 ppm@ 4' bgs 

I 10 ppm@ 8' bgs I 

I 

HA-15 Railroad Car Loading Area I 3.5 TPOR-HA-15-3 Soil 3 20 ppm @ 3' bgs I 
HA-16 I Railroad Car Loading Area 4 TPOR-HA-16-3.5 Soil 3.5 ! 

~-

HA-17 I UST No. 3 and UST No. 2 5.5 TPOR-HA-17 -5 Soil 1.8 ppm@ 5' bgs 
~------

HA-18 I Oil!\Vater Separator No. 1 6.5 TPOR-HA-18-6 Soil 6 38 ppm@ 6' bgs 
·-·---
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Table 2.3-1 Summary of Borehole Observations and Laboratory Samples (Continued) 

Total Laboratory Sample Field Evidence of Contamination 

Borehole Areas of Concern 
Depth 

Sample 

I 
ID (feet 

Identification Matrix Interval PID Headspace 
Observations bgs) 

(feet bgs} Readings 
I 

GP-19 Tank Farm No. 1, 14 TPOR-GP-19-10 I Soil 1 9.5-10.5 1.7 ppm@ 6.5' bgs Petroleum odor from 8' 
OiV\'Vater Separator No. 2 

I 
351 ppm@ 10' bgs to 14' 
184 ppm@ 13' bgs 

GP-20 Tank Farm No. 1 14 TPOR-GP-20-12 Soil 11.5-12.5 250 ppm @ 6.5' bgs Slight petroleum odor 
252 ppm @ I 0' bgs from 5' to 14' 
284 ppm@ 13' bgs 

GP-21 Tank Farm No. IA 13 TPOR-GP-21-11 Soil 10.5-11 0.4 ppm @ 6.5' bgs 
1.2 ppm @ 11' bgs 
1.2 ppm @ 13' bgs 

Tank Farm No. 1 TPOR-GP-22-13 Soil 12.5-13.5 0.6 ppm @ 6.5' bgs 
i 

GP-22 14 I Petroleum odor and 
1.5 ppm@ 9.5' bgs LNAPL encountered at 
70 ppm@ 13' bgs liT 

GP-23 I Tank Farm No. l, I 11 TPOR-GP-23-7 .5 Soil 7-8 407 ppm@ 7.5' bgs I Petroleum odor from 5' 
OiVYVater Separator No.3 TPOR-GP-23-10 Soil 9.5-10 247 ppm@ 10' bgs 

1 
to 11' . 

I 

HA-24 Tank Farm No. l 3 TPOR-HA-24-3 Soil 3 91 ppm@ 1.5' bgs Strong petroleum odor, 
506 ppm @ 3' bgs sheen, and LNAPL 

from 1 .5' to 3' 

GP-25 Tank Farm No. I 

I 
14 TPOR-GP-25-12 Soil 11.5-12.5 0.6 ppm @ 6' bgs 

1.5 ppm@ 12' bgs 

GP-26 Tank Farm No. l 15 TPOR-GP-26-1 I Soil I 0.5-11.5 0.6 ppm @ 4.5' bgs I Petroleum odor and-·-·---

160 ppm@ 8' bgs sheen from 9' to 15' 
1230 ppm@ I 1' bgs I LNAPL present from 9' 

15 ppm@ 13.5' bgs ! to 12' 
-------- -· I --- -- --
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Table 2.3-1 Summary of Borehole Observations and Laboratory Samples (Continued) 

Total 
Borehole Areas of Concern 

Depth 
10 (feet 

bgs) 

GP-27 Tank Farm No. 3 12 

GP-28 Tank Farm No. 3 6 

GP-29 Tank Farm No. 3 7 

~ 

GP-30 Tank Farm No. 3 10 

-~-·-- ·-------
HA-31 Tank Farm No. 3 4 

GP-32 Tank Farm No. 3 7 

GP-33 Tank Farm No. 3B 12 

HA-34 Tank Farm No. 3B I 12 

NOTES: 
Background PID reading = 0 ppm. 
bgs - below ground surface 
LNAPL - Light nonaqueous-phase liquid 

Tenninal Data Summary 

Laboratory Sample 

Identification Matrix 

TPOR-GP-27-11 Soil 

TPOR-GP-28-5 .5 Soil 

I 
TPOR-GP-29-5.5 

I 
Soil 

TPOR-GP-30-6 

I 
Soil 

TPOR-HA-31-3 I Soil 

TPOR-GP-32-6 Soil 

TPOR-GP-33-6 Soil 

I TPOR-HA-34-9 I Soil 

Field Evidence of Contamination 

Sample 
PID Headspace I 

Interval 
Readings Observations 

(feet bgs) 

10.5-11.5 11.9 ppm@ 6.5' bgs 
2.8 ppm @ 9' bgs 
2.2 ppm@ 11' bgs 

5-6 246 ppm@ 5.5' bgs Petroleum odor from 5' 
to 6' 

--
2.2 ppm @ 5.5' bgs j_ 5-6 
2.2 ppm @ 6.5' bgs 

I Slight petroleum odo;~ 5.5-6.5 2.1 ppm@ 6' bgs 
1.2 ppm@ 9' bgs from 5' to I 0' 

-~- --~~T-·--·-

3 1.7 ppm@ 3' bgs I 
------~ 

5-7 87 ppm@ 5.5' bgs I Slight petroleum odor 
at SS 

5.5-6.5 72 ppm@ 6' bgs I Slight petroleum-od~-
11.6 ppm @ 9' bgs I from 5' to l 0' 
14.2 ppm@ 11' bgs I 

I 

9 9.6 ppm@ 9' bgs I 
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Table 2.3-2 Soil Analytical Results, Portland Terminal 

Sample lo-c11flon: 
Sample Depth {foet bgsl: 

Sample Dale: 
Sample 10: 

Compound 

Ortgon DEQ M<t~od TPH-D 
Di~$d·range Hydrocarbon~ (CLO-C28) 
Hoo\'Y Oil-rAnge Hydrocarbons (C28-C40) 

Or<gon DEQ M<thod TPlf.G/EPA M•tho.l B020A 
CHlio1in.--t.ang~ Hydmc:ubon:~: (C6·Cl 0) 

Bcru.cM 
Ethy1h<nzenc 
Toluene 
Xy1enes (total) 
Mcthy1t«t-buty1ethOT (MTBE) 

Somplo Laeotion: 
Somplo Depth (feet ~•): 

Somp1o Dote: 
Sample ID: 

Compound 

0..&-n DEQ M<JiouJ TPH-D j 
Die-~el-ran~ Hydrocarbo-ns {CJO-C28) 
Heavy Oil·,.ng< Hydrcarbom (C2B-C40) 

Ortpt DEQ Mttlood TPH-G/F.PA M<lho.i 8020A 
C.11()1int-r::mgc Hyr!rocnbQns (CO..CLO) 

B.mT.nJC-

Ethyl~n:z.cn~ 

Tolttc-n(' 

Xylene' (•o1RL) 
.\.1r.thy! t('-n-lmtyll'thror (MTBE) 

Sample Location: 
Somp]e Depth [feet bll$): 

Somple Da1o: 
Sample 10: 

Compound 

Ortp1 DEQ Mttlood 11'H-D 
Diese1-rMg< Hydn>O>ubon• (C I O-C28) 

Heovy Oil·range Hydrocarbons (C2S-C40) 

O..gon DEQ Mtrlood TPH-CJEPA M<<ho.i 8020A 
Go.m1ino·rang<> Hyd=otbon> (C6-C10) 

GP-l 
2.8 

0911711997 
TPOII-GP~-U 

< 
< 

" < 
< 
<: 

5,430 
13,500 

2 
a.os 
0.05 
0.05 
0.05 
0.05 

GP-22 
13 

09118/1997 
TPOR-<lP-22-13 

11,600 
6,690 

I~ 

< 0.2 
< ~2 

~ 0.2 

< ~ 

< ~2 

HA-2 
11.5 

09/1711997 
TPOR-HA-1-11.! 

< 
156 

50 

Benzene ..:: 
169 
0.1 
0.1 
0.1 
0.1 
0.1 

Ethy1benz.en~ < 
Toluene < 
Xylc::nc.s (tot:tl) < 
Moiliyl tert·buty1 oilier (MTBE) < 

NOT£, 
All values arc in 11nits of mglkg. 
bgs • below ground mrface 
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GP-4 
5 

0911711997 
TPOR-(lP-4-<! 

< 
106 

50 

30.5 
0.0777 

0.127 
0.201 
0.132 

< o.os 

GP-5 
9 

0911711997 

GP-l> 
7.5 

1011011997 
TPQR-(lP-1-11 I TPOR.OP-11-U 

" 
" 

25 
50 

< 2 
" 0.05 
" 0.05 
< 0,05 

" 0.05 
" 0.05 

< 
< 

25 
50 

< 2 
<: 0.05 
< 0.05 
< 0.05 
< 0.05 
<: 0.05 

GP-23 GP-25 I 
7.5 

0911811~7 

n>OR-GP-U-7.1 

< 

< 
< 
< 

< 
< 

7,300 
500 

1,300 
I 
1 
l 
1 
I 

HA-S 
3.5 

0911811997 
TPOR-l-IA-4-U 

" 
56.0 

50 

75.8 
< 0.05 
< 0.05 
< 0.05 

0.139 
< 0.05 

12 10 
09118/1~7 09118/1997 

TPOR-GP-U-10 I1'POR-GP-U-121 

6,810 
< 1.000 

965 
c 1 

"' 1 
< 1 
< 1 
< l 

HA-13 
9 

09/2711997 

j : 25 
50 

18.7 
< 0.0$ 

" 0.05 
< 0.05 
< 0.05 
< 0.05 

HA-14 

8 
09127/1997 

n>OR-l-IA·13·i I TPOR-1-lA-U.t 

" < 
25 
50 

< 2 
< 0.05 
< 0.05 
< 0.05 
< 0.05 
< lOO 

"' < 
25 
50 

< 2 
< 0.05 

< 0"05 
< Oc05 

" 0.05 
< 100 

OP-7 GP-9 GP-10 
16 

0911911997 

GP-11 
19 

0911911997 

GP-12 
7 

10/1011997 
TPOR-(lP-7•7 

16 
0911911997 

TPOR-OP-\1-1 l TPOR-(lP-10·11 I lPOR-OP-1 1-1t 

1D 
09/1811997 

TPOR.OP-12·1 D 

< 
< 

< 

" <: 

< 
< 

< 

25 
so 

2 
0.05 
0.05 
0,05 
0.05 
0.05 

GP-26 
11 

09118/1jg7 

1,450 
< 50 

1,300 
< I 

" I 
< I 
< I 

" 40 

GP·27 
11 

0911911997 

21,500 
< 1,000 

<: 
< 
< 
< 
< 

64S 
2.5 
2.5 
2.5 
2.5 
2.5 

GP-28 
5.S 

09/1911997 

3,ll0 
< 50 

388 
< 0.5 
< 0.5 
< 0.5 
< 0.5 
< 20 

GP-29 
u 

0911911997 

< 
< 

25 
50 

< 2 
< OM 
< OM 
< OM 
< OM 
< OM 

GP·30 
6 

09/19/1997 
n>OR-OP-2··11 I TPOR-GP-17-111 TPOR-OP·2U.S ITPOR-(lP-ZU,BI TPOR.OP~D-'1 

15,000 
1.450 

n1 
< D 
"' ~5 
< ~s 

c u 
< u 

HA-15 
3 

0912711997 

< 
< 

< 
<: 

< 
< 
< 

"' 

25 
50 

2 
0.05 
0.05 
0.05 
0.05 
0.05 

HA-16 
3.5 

0912711997 

< 

< 
< 
< 

< 
<: 

6,400 
500 

258 
0.5 
o.s 
0.5 
o.s 
20 

HA-17 
5 

0911911997 
TPOR-HA-1B~ ITPOR-1iA-1~JI TPOR-l-IA·17-I 

< 
< 

25 
so 

<: 2 
< 0.05 
< 0.05 
< 0.05 
< 0.05 
< lOO 

<: 

< 
25 
so 

< 2 
< 0.05 

< 0,05 
<: 0,05 
< 0.05 
< 100 

< 
< 

25 
so 

< 2 
< 0>05 
< o.os 
< 0.05 

" 0.05 
< 0.05 

< 
< 

< 

" < 

< 
<: 

< 

25 
so 

2 
0.05 
0.05 
0.05 
0.05 
0.05 

HA-18 
e 

0911911997 

< 

<: 

"' 
" < 
< 

43.5 
so 

24.5 
o.os 
o.os 
0.05 
0.05 
o.os 

HA-24 
3 

0911811~7 

TPOII-HA-11-4 I TPOR-GP·U-3 

3,700 
57.S 

154 

" 0,2 
"' 0.2 
< 0.2 
< 0.2 
< B 

2,040 
1,330 

473 
< o.s 

0.6 
< 0.5 

0.832 
< 0.5 

GP-19 
10 

0911811997 
TPOR-GP-11-10 

< 
< 
< 
< 
<: 

13,400 
1,070 

630 
I 
I 
I 
I 
I 

GP-32 
6 

091UI1997 
n>OR-<lP-321 

j < 

I < 

< 

"' < 
< 

525 
50 

75.5 
0.1 
0.1 
0.1 
0.1 
200 

HA-31 
3 

0912711997 
TPOR-HA-314 

I : 
25 
50 

< 2 
< OJlS 
< 0.05 
<: Oe05 

< 0"05 
< 100 

• 
GP-20 I GP-21 

12 11 

09/1811997 I 0911811997 
TPOR-GP..%0-12 TPOII-GP-21-11 

17,300 
1,260 

1,390 
< 1 
<: I 
< 1 

3.36 
< I 

GP-33 
6 

09/1911997 
TPOR-GP-33-4 

< 
< 
< 
< 
< 

930 
86.0 

43.3 
0.1 
0.1 
0.1 
0.1 

4 

HA-34 
9 

09/U/1997 
TPOR-HA-34-! 

I < 

63.0 
50 

17 
< 0.05 

" o.os 
< 0"05 
< 0.05 
< o.os 

69"0 
lOS 

5.16 
< 0.05 

" Oc05 
< 0,05 
< 0,05 
< 0,05 

2-2/ 
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Phase II Enllironmcntal Assessment Report 

Table 2.3-3 Soil VOC Analytical Results, Portland Terminal 

Samp!~ Locatlon: 
Samplo Dapth 4(oot bg5]: 

Sample Date: 
Sample!D: 

CompotJRd 

J'J'A Mdhod 8260A 
1,1,1.2-Tctrachloroethane 
l.l,l-T richlorocthonc 
1.1.2,2-Tctrochloroethane 
1.1.2-T richlon:><th•nc 
I,I-Di<h1orocthone 
1,1-Dich1o.-=thcnc 
1,1-Dich1oroprop<'n< 
1,2,3-Trich1orobcnzcnc 
1,2.3-Trichloroprop>.nc 
1,2,4-Trichlorobcnzcnc 
1.2,4·Trimcthylbcnzcnc 
I ,2· Dibrom~3-ehloropropanc 
1,2· Oibromo<-t.h=c 
1,2-Dich1orobcnzenc 
1,2-Dichlorocrlunc 
1,2-Dichloroprop>n< 
1,3,5-Trimcthy1brnzcnc 
1,3·Dichlorobcnzcn< 
1,3-Dichloropropanc 
1. 4·Dichlorob<~nc 
2.2-Dich1oropropaoe 
2·8Ub.r\Or'lc;: 

2~Chlorotolucnc 

2-Hn..anort~ 

4~011orotol u.cnc 

4-Methyi-2-p<'llt.allOIIC 
Acetone 
Ekn..zcnc 
Bromobc-nz-c"nc 
Bromoch lorom<":tha.ne 
Bromodichloromcth>.ne 
Bromoform 

Bromomcth.m: 
Carbon disulfide 
urban tetrochloridc 
Ch!orob<nzcne 
Chlorocthone 
Chloroform 
Chloromethane: 
cis-1,2-Dichloro<thrnr 
ds-1 ,3-Dichloropropcne 
Dibromoc.hloromcthm~ 

Dibromomc:lhanc 
Dichlorodi!luoromcthonc 
Ethylb<nzcnc 
H=chlorobutadicne 
lsopropytbcnzenc: 
m,p-Xylene 
Methylene chloride 
Naphthalene 
n·Butylbcnz:-cnc 

n~Propylbr::nz~ru~ 

o-XyJcnc 
p-lropropyltoluenc 
.scc:LButylbcru:cnc 
Styren~ 

tcrt-Butylbcnzcm: 
Tr:uachloroc:\ht1"'10C:: 
Toluene 
tra~u-1 ,2-Dkhloroethcnc 
tr~n~· 1 ,3· Dkhloropropcne 

Trichlorocthcnc 
Trichlorofluoromcthanc 
Vinvr chloride 

NOTES; 
All value5 ar(': in un.it5 of J.lw'k8· 
bgs - b<1o,v ground surfac-e 
NA · Not analyzed 

Tenninal Data Summary 

GP-7 GP-12 
7 10 

10110/1997 09118/1997 
TPOR.GP·7·7 TPOR.(;P-12-10 

< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 250 < 250 
< 50 < so 
< so < 50 
< 250 < 250 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 1,.250 < 1,.250 
< 50 < 50 
< 250 < 250 
< 50 < 50 
< 250 < 250 
< 1,250 < 1,250 
<: so < so 
< 50 < 50 

< 50 < 50 
< 50 < 50 
< 100 < 100 
< 500 < 500 

NA NA 
< 50 < 50 
< 50 < 50 
< 500 < 500 
< 50 < 50 
< 500 < sao 
< 50 < 50 
< 50 < so 
< 50 < 50 
< 50 < 50 
< 500 < 500 
< 50 < 50 
< 100 < 100 
< 50 < 50 
< 50 < 50 
< 500 < 500 
< 100 < 100 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < so 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 50 < 50 
< 500 < 500 
< 500 < 500 

HA-2 HA-13 HA-14 HA-15 

11.5 11 8 J 

09/1711997 09127/19117 09/2711997 09127/1997 
TPQR-HA-2-11.5 TPOR-HA-1~9 TPOR-HA-1+3 TPOR-HA-15-3 

< 50 < 0.2 < 0.2 < 02 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 02 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 02 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 02 < 02 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 02 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 2SO < I < I < 1 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 02 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 02 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 02 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 0"2 < 02 

< 1,.250 < 2 < 2 < 2 

< 50 < 0.2 < 0.2 < 0.2 

< 250 < 2 < 2 < 2 

< 50 < 0.2 < 0.2 < 0.2 

< 250 < 2 < 2 < 2 

< 1.250 < 2 < 2 < 2 

< 50 < 02 < 02 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0"2 <: 02 < 0.2 

< 50 < 0.2 < 0.2 < 0"2 
< 100 < 0"2 < 02 < 0.2 

< 500 < 0.2 < 0.2 < 0"2 
NA < 02 < 02 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0"2 < 0.2 < 02 

< 100 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 02 

< 2S0 < 0.2 < 0.2 < 0.2 
< 50 < 0.2 < 0.2 < 02 

< 50 < 02 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0"2 < 02 < 0.2 

< 100 < 0.2 < 0.2 < 0.2 
< 50 < 0.2 < 0.2 < 02 

< 100 < 02 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 0.2 < 02 < 0.2 

< 500 < I < I < 1 

< 100 < 0.2 < 02 < 0.2 
3BB < 0.2 < 0"2 < 0.2 
180 < 02 < 0.2 < 0.2 

I 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 02 < 02 < 0.2 
219 < 0.2 < 0.2 < 0"2 

< so < 02 < 0.2 < 0.2 

< 50 < 0"2 < 0.2 < 0.2 

< so < 02 < O'l. < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 50 < 02 < 0.2 < 0.2 

< 50 < 0.2 < 0.2 < 0"2 
< 50 < 0.2 < 02 < 0.2 

< 50 < 0.2 < 0.2 < 0.2 

< 100 < 0.2 < 02 < 0.2 

HA·1G 
3.5 

09127/1997 
TPOR-t\A-16-3.5 

I < 0.2 
I < 0.2 

< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< I 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 2 
< 0.2 

< 2 
< 0.2 
< 2 
< 2 
< 0.2 
<: 0.2 
< 0.2 
< 0.2 
< 0"2 
< 02 
< 0.2 
< 0 2 

< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 1 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 

2-28 
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Phase II Environm. Assessment 

Table 2.3-4 Soil Gas Analytical Results, Portland Terminal 

Sample Location: 
Sample Depth (feet bgs): 

Sample Date: 
Sample ID: 

Compound 

EPA Method 8015 Modified/EPA Method 8020A 
Gasoline-range Hydrocarbons (C6-CIO) 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Methyl tert-butyl ether 

NOTE: 
All values are in mglm3. 
bgs · below ground surface 

Terminal Data Summary 

I 

SG-1 GP-3 
12 11.5 

09/17/1997 09/17/1997 
TPOR·SG-1-12 TPOR-SG-3-11.5 

I 

3,010 < 8 
30.3 < 0.05 
17.5 < 0.05 
49.8 < 0.05 
6.34 < 0.1 
29.9 < 0.2 

• 
GP-5 GP-6 GP-7 

12 12 12 
09/17/1997 09/18/1997 09/18/1997 

TPOR-SG-5-12 TPOR-SG-6-12 TPOR-SG-7 -12 

20,400 4,050 26,800 
440 94.0 1,530 
27.4 8.38 52.5 
246 20.5 700 

22.4 17.4 298 
1,850 166 2,930 

2-29 



0 so 100 200 

SCALE IN FEET 

LEGEND 

-+B-l EXISTING MONITORING WELL LOCATION 

.RES-0 EXISTING RECOVERY WELL LOCATION 

A GP-9 SOIL PROBE SUBSURFACE SOIL OR SOIL 
AND SOIL GAS LOCATION 

• SG- 1 SOIL GAS SAMPLING LOCATION 

& HA-2 HAND AUGER BORING LOCATION 

DEPTH DEPTH (FEET) 
TPH-G GASOLINE RANGE TPH (C6-C1 0) 
TPH-D DIESEL RANGE TPH {C10-C28) 

TPH-HO HEAW OIL RANGE TPH (C28-C40) 
8 BENZENE 
T TOLUENE 
E ETHYLBENZENE 
X XYLENES 
M MTBE (METHYL TERT BUTYL ETHER) 

N 0 

II SAMPLE LOCATIONS 
ANALYTICAL RESULTS 

RTLAND TERMINAL 

8 

; 

9 

10 

p 

COP0014301 
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Attachment 2.3A 

• Boring Logs for the Portland Terminal 
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SAMPLE DATA 
OJ 

~ 

~ 
r 
1- :r; 
a.. w 1-
UJ a.. a.. 
0 >- w 

f- 0 

5 CB 

CB 

10 

sv 

15 

REMARKS: 

>-a: >-
(o UJ e {!) 

> a. 0 ...._ 
0 ..... 

(f) u ..9- (/] 
0 ;J:: LiJ u :r; 

0 a: 0 (/] f-...J 0: :::i -C) ~ ...J 

SP 

2.2 

J7 

I - Analytical Sample 

0 - Sample Interval 

CB - Core Barrel 
SV - Soil Vapor 

BORING LOG 
TPOR-SG-1 

SOIL DESCRIPTION 

SA.t::ID; Dark brown: medium-grained: damp to moist. 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

8.0'- Grades to dark black: medium- to coarse-grained: moist. 

Total depth = 12.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Camoany 

IMI 

COP0014303 



a; SAMPLE DATA 

2 
,§. 

:r. 
1- :r. 
0- UJ 1-
w Q.. 0-

0 >- w 
1- Cl 

HA 

5 

10 

15 

20 

REMARKS: 

>-a:: >-
Co UJ E 

(!) 
> a. 0 ...... 0 vi _, 

(f) u 8 
~ 

0 
~ UJ I 
0 a:: 8 (f) 1-_, 

~ 

CII ;,11 0- ::> _, 
SP 

0.6 

1- Analytical Sample 
li - Sample Interval 
HA - Hand Auger 

BORING LOG 
TPOR-HA-2 

SOIL DESCRIPTION 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-934 9 

SM:ill.; Brown: medium-grained; damp to moist; slight solvent odor. 

ro.o·- Grades to very moist; solvent odor. 

Total depth = 12.0 feet bgs. 

REMEOIA TION TECHNOLOGIES, INC. 
A Thermo Electron Comoany 

f of : 
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- SAMPLE DATA 
QJ 

~ 
§ 

I 
f- I 
"- UJ f-
w "- 0... 

0 >- w 
f- 0 

CB 

CB 

5 

20 

REMARKS: 

>-a: >-
Co LJJ 'E (!] 

> 0. 0 ....._ 
0 (!) _, 

(J) u 0. 0 
~ w ~ I 
0 cc 0 Ul f-
--' ~ -m ~ => --' 

SP 

32 

1.1 

1 - Analytical Sample 

Iii - Sample Interval 

CB - Core Barrel 

SV - Soil Vapor 

BORING LOG 
TPOR-GP-3 

SOIL DESCRIPTlON 

E.ILL;. Sand with gravel. 

SANQ; Medium-grained; trace fines; moist; staining. 

lOll S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SILT WITH SAND: Fine- to coarse-grained sand; moist. 

SAt:lQ; Medium-grained; trace fines; moist. 

Total depth = 11.5 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A lnermo Electron Company 

I of I 
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a:; SAMPLE DATA 
QJ -.§ 

:r: 
f- I 
c.. UJ f-
UJ c.. c.. 
I:J >- UJ 

f- Ci 

CB 

CB 

10 

REMARKS: 

>-a: 
i'o w 'E > ....._ 

0 
0. 

c.ri (/} u .£: 
3: w ~ 0 a: Ci CJ? ....J ..... 
Ill ~ c.. :::> 

SP 

32 

SP 

20 

f!l - Sample Interval 
CB -Core Barrel 

>-
(') 

0 
....J 
0 
I 
f-
::; 

SAtiO. 

BORING LOG 
TPOR-GP-4 

SOIL DESCRJPTlON 

SILL Gray; and wood debris. 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SAND WITH SILT: Fine- to medium-grained; moist; sheen; strong petroleum 
odor. 

SA.t:::l.Q; Dark gray; medium- to coarse-grained; very moist. 

Total depth = 10.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

1 of : 
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a; SAMPLE DATA 
ID ,._ 
c: = 

I 
~ 

:I: 
a.. w ~ 

w a.. c.. 
0 >- w 

1- 0 

CB 

CB 

CB 

REMARKS: 

>-a: >-
(o w ~ (!) 

> a. 0 ....... 0 ui _, 
en u .3 u 0 
~ w I 0 a: 0 ui 1-
...J ..... ::) -IIl ~ a.. _J 

SP 

11 Ml 

SP 

235 

1 - Analytical Sample 
~ - Sample Interval 
CB - Core Barrel 

BORING LOG 
TPOR-GP-5 

SOIL DESCRIPTION 

SAND WITH SILT: Brown; fine- to medium-grained. 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SILT WITH SAND: Gray; with fine- to medium-grained sand. 

SA.t:W.; Dark gray; medium- to coarse-grained. 

1.0'- Grades to dark gray/black; medium-grained. 

Total depth = 10.0 feet bgs . 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

Pa I of I 

COP0014307 



~ SAMPLE DATA a; 
ell -.§ 

r I 1-
a_ LlJ 1-
LlJ "- "-
0 >- LlJ 

1- 0 

5 CB 

CB 

10 

SV 

REMARKS: 

>-
0:: >-

(o LlJ e (!) 

> 0 -- 0 a. 
-' (f) .9 [fJ 

u 0 3: UJ ~ I 0 a: 0 ~ 1-_J ..... -CD ~ a.. :::> _J 

SP 

15.1 

9.7 

1 - A;1alytical Sample 

~ - Sample lnterval 
CB - Core Barrel 
SV - Soil Vapor 

BORING LOG 
TPOR-GP-6 

SOIL DESCRIPTION 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

5A.tlll; Black-gray; medium- to coarse-grained; slightly moist; petroleum odor. 

8.0'- Grades with slight petroleum odor. 

Total depth = 12.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

I of I 
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~ SAMPLE OATA .... 
Ill 

~ 
c: 

I 
1-

:;c 
c.. UJ 1-
U.J a.. a.. 
c:l >- UJ 

1- 0 

5 CB 

CB 

10 

sv 

REMARKS: 

>-cc >-
(o LLJ E' (!) 

> a. Cl ....... Cl uj _, 
(fJ u .3 Cl :;1:: U.J c.i I 0 a: 0 u) ~ _, 

;:;: :::i CD ~ -' 

SP 

239 

170 

1 - Analy1 ical Sample 
toJ - Sample Jnterval 

CB - Core Barrel 
SV - Soil Vapor 

BORING LOG 
TPOR-GP-7 

SOIL DESCRIPTION 

1011 s.w. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SAt:ID.; Brown: medium-grained; trace tines; sweet solvent-like odor. 

Total depth ., 12.0 feet bgs . 

REMEDlATION TECHNOLOGIES, INC. 
A Thermo Electron company 

I of I 
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a:; 
d) -
§ 

:I: 
f-
CL.. 
w 
D 

5 

10 

20 

SAMPLE DATA 

>-a:. >-
Co w 'E (!) 

> a. 0 ...._ 
0 u) -' :I: (f) a. u u 0 w f- 3:: w :I: CL.. CL.. 0 0:: D u) t:. >- w -' ...... :;) 1- D CD ~ CL.. -' 

HA SP 

284 

12 

RKS: I - Analytical Sample 

0 - Sample Jnierval 
HA - Hand Auger 

BORING LOG 
TPOR-HA-8 

SOIL DESCRIPTION 

[Ill; Sand with gravel. 

SILTY CLAY 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SA.UO.; Black/ gray; medium-grained; moist: petroleum odor. 

Total depth = 12.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

Page 1 of I 

COP0014310 
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QJ SAMPLE DATA 
(lJ -c 
= 
J:: ..... J:: 
0... w ..... 
w 0... 0... 

Cl >- w ..... Cl 

5 CB 

CB 

10 CB 

CB 

15 CB 

CB 

CB 

REMARKS: 

>-
0:: >-

io UJ 'E (!) 
> a. 0 ...... 0 ui ...J 

Ul u a. 0 
;J:: w Li J:: 
0 0:: [:J ui I-
...J .... =i ..... 
lD ~ 0... ...J 

SP 

0.8 

1.4 

8.~ 

31 

340 

230 ~ 

11 

1 - Analytical Sample 
f'l - Sample lnler val 
CB - Core Barrel 

BORING LOG 
TPOR-GP-9 

SOIL DESCRIPTION 

SANJ1; Brown; medium-grained; moist. 

8.0'- Grades to gray; organic odor. 

12.0'- Grades without organic odor. 

14.0'- Grades with petroleum odor. 

f7.0'- Grades very moist to saturated. 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

18.0'- Grades with 15% fine-grained sand; saturated; slight petroleum 
odor. 

Total depth .. 21.0 feet bgs . 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

I of I 
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- SAMPLE DATA 
(lJ 

~ 
,§ 

I I 1-
0.. w 1-
w 0.. 0.. 

0 >- w 
1- Cl 

5 CB 

CB 

10 CB 

CB 

CB 

15 

CB 

REMARKS: 

>-a: >-
(o UJ e {!) 

> 0 ...._ 
0 0. 

-' f/l .3 UJ u 0 0 
~ w I 0 a: 0 tri t:::; -' c: :i CD N -' 

SP 

0.5 

0.8 

3.0 

61 

26~ 

15 e 

I - Analytical SamPle> 
!'l - Sample Tnterval 
CB - Core> Barrel 

BORING LOG 
TPOR-GP-10 

SOIL DESCRIPTION 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 88134 
(206) 624-9348 

SAt:!O; Brown; medium-grained; with trace fines; moist. 

13.0'- Grades to gray; without fines; slight petroleum odor. 

14.0'- Grades to brown; with trace fines: without petroleum odor. 
14.5'- Grades to dark gray; moist to very moist; petroleum odor. 

17.0'- Grades to very saturated; slight sheen on sample. 

Total depth = 19.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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• 
Q; 
Ql .... 
.~ 

:I: 
1-
a.. UJ 
UJ a.. 
Cl >-

1-

CB 

• CB 

10 

CB 

CB 

15 CB 

CB 

• 

SAMPLE DATA 

>-c: >-
Co w 'E (!) 

> 0. 0 ....... 0 u:i ...J :I: (f) 0. u u 0 1- ~ UJ :r: a.. 0 c: 8 uj 1-UJ ...J -Cl ID ~ a.. ::l -' 

SP 

0.0 

0.0 

0.0 

0.0 

95.7 'g 

189 

1 - Analytical Sample 
1<1 - Sample lnier val 
CB - Core Bar rei 

BORING LOG 
TPOR-GP-11 

SOIL DESCRIPTION 

~Brown: medium-grained. 

11.0'- Grades with trace fine cobbles. 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(20B) 624-9349 

13.0'- Grades to light brown: without cobbles: with trace fines: mo1st. 

17.5' - Grades to dark gray: without fines; saturated; slight sheen; 
petroleum odor. 

18.0'- Grades with sheen. 

Total depth "' 20.0 teet bgs . 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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~ SAMPLE DATA 
nJ 

,!1:! 

3 
I 
I- I 
0.. L.LI I-

L.LI 0.. 0.. 

D >- w 
I- D 

5 CB 

CB 

CB 

15 

REMARKS: 

>-
0: >-

w w e- (!) 

> a. 0 

--- 0 [{) (_) 3 :;.:: w 0 c:; __, 
Cl ~ 

SP 

1.7 

351 

184 

1 - AnCJiy lical Sample 

Cil - Sample Interval 

CB - Core Barrel 

\ 

ASPHALT 

BORING LOG 
TPOR-GP-12 

SOIL DESCRIPTION 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

\ COBBLES/GRAVELS , 
---------------------------------------------------------------~ 

SM:ill.: Brown; medium-grained; gray sand with slight petroleum odor in shoe. 

8.0'- Grades to gray; with trace fines; petroleum odor. 

11.0' - Grades to black/ dark gray: without fines. 

Total depth = 14.0 feet bgs. 

REMEOIA TION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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• 

• 

• 

d; SAMPLE DATA 

2 
.~ 

:c :c ~ 
o_ l.IJ ~ 

l.IJ o_ o_ 

Cl >- UJ 
1- 0 

HA 

5 

10 

20 

REMARKS: 

>-a: >-
~ 

UJ E' (D 

> Q 0 ....... 0 -..J 
(f) .9 en u 0 
;l: UJ {J :c 
0 a: 0 en 1-
-..J 0: ::i ::: CD ~ 

SP 

SP 

0.0 

1 - Analytical Samole 
g - Sample Interval 
HA - Hand Auger 

BORING LOG 
TPOR-HA-13 

SOIL DESCRIPTION 

lOll S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SAND WITH GRAVEL: Brown: medium-grained; trace fines; slightly moist. 

SAlli1; Dark brown: medium-grained; very moist. 

to.o·- Grades to saturated. 

Total depth = 10.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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BORING LOG 
TPOR-HA-14 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

a:; SAMPLE DATA SOIL DESCRIPTION 
Q.) .... 
c: = 
:I: 
~ 

:c 
0... w I-
w 0... 0... 

0 >- w 
~ 0 

HA 

5 

10 

15 

20 

REMARKS; 

>-rr: >-
(o w e (!) 

> a. 0 ....._ 
0 ui -' (f) u .9 u 0 

;3:;: w :r: 0 rr: 0 ui !:; -' ..., 
:::i (D ~ 0... -' 

SP SANP WITH GRAYEl · Brown; medium-grained; trace fines; slightly moist. 

SP SAt:ID; Dark brown; medium-grained; trace fines: very moist. 

10 8.0'- Grades to saturated. 
~~~+------------------------------------------------------

Total depth = 8.5 feet bgs. 

1 ~ Analytical Sample 
t1 ~ Sample Interval 
H A ~ Hand Auger 

REMEOJATION TECHNOLOGIES, INC. 
A n,ermo Electron Company 
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• 
w 
QJ -E 
:r: 
1-
D... lJ.J 
lJ.J D... 

0 >-
1-

HA 

5 

• 10 

15 

20 

• 

SAMPLE DATA 

:r: 
1-
D... 
w 
0 

>-a: >-
(o lJ.J e (!) 

> a. 0 ....._ 
0 ui -' (f) u .9- 0 3: w u :r: 0 a: 0 ui --' ..... ::i (lJ N D... 

SP 

1 - Analytical Sample 
l'l - Sample Interval 
HA - Hand Auger 

BORING LOG 
TPOR-HA-15 

SOIL DESCRIPT10N 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SA.NI1; Brown; medium-grained; 15% fines; trace medium gravel; very moist. 

Total depth = 3.5 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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~ SAMPLE DATA -QJ 

!! 
-~ 

:I: 
1-
0... 
UJ 
0 

5 

15 

20 

REMARKS: 

>-a: >-
(o UJ "E (!) 

> 0 ..,_ 
0 0. u) ....J 

[/) 0. u cJ 0 
:i:: UJ I 
0 a: 0 u) !:::. -l 

0:: ::} m ~ ....J 

SP 

0.0 

0.0 

1 - Anulytical Sample 
l'l - Sample Interval 
HA - Hand Auger 

BORING LOG 
TPOR-HA-16 

SOlL DESCRIPTION 

SAND.; Brown: medium-grained; moist. 

Total depth = 4.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 
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• 

• 

• 

c; SAMPLE DATA 
QJ ..... 
.~ 

I 
1- I 
a_ w 1-
w a_ a_ 

Cl >- w 
1- D 

HA 

10 

15 

20 

REMARKS: 

>-c::: 
(o l.J.J 

> 
--- 0 [f) u 
:l: w 
0 c::: 
..J 
CD ~ 

'E 
CL 
CL ~ 

u 
Cl [f) 

c: ::i 

SP 

1.8 Mi 
u 

>-
(!) 

0 
__j 

0 
I 
I-
:::; 

1 - Analytical Sample 
~ - Sample Inter val 
HA - Hand Auger 

BORING LOG 
TPOR-HA-17 

SOIL DESCRIPTION 

SAI:::IO; Brown: medium-grained; moist. 

SILT WITH SAND: Brown: very moist. 

5.5'- Grades to gray; saturated. 

Total depth = 6.0 feet bgs . 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

1011 s.w. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

I ol I 
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- SAMPLE DATA 
QJ 

~ 
.§ 

I ..... I 
a.. UJ ..... 
UJ a.. a.. 
Cl >- UJ ..... Cl 

HA. 

10 

15 

20 

REMARKS: 

>-
0: >-

(o w "E (!) 

> 0 -.... 0 a. u) --' (/) u .3 0 
~ w u I 
0 0: 0 uj 1--
--' - ..... m ~ a.. ::::> --' 

SP 

ML 
36 

Yl 

I - Analytical Sample 
~ - Sample Interval 
HA - Hand Auger 

BORING LOG 
TPOR-HA-18 

SOIL DESCRIPTION 

SAt::ID.; Brown; medium-grained; moist. 

SILT WITH SAND: Brown; very moist. 
6.0' - Grades to gray: very saturated. 

Total depth = 6.5 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 
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• 
- SAMPLE DATA 
Q) 

~ >-
c a: >-= (o w E 

(!) 
> a. 0 

I ...... 0 ui --' 
1-- :I: (f) u .3 0 
0... w 1- ;J:: UJ 0 I 
UJ 0... 0... 0 a: 8 tri 1-
D >- w --' 

1-- 0 m ~ 0... :::i ::: 
SP 

5 

L7 

• CB 

351 

CB 

184 

20 

• REMARKS: I - Analytical Sample 

1!1 - Sample Interval 
CB - Core Barrel 

BORING LOG 
TPOR-GP-19 

SOIL DESCRIPTION 

SAl::l..Q; Brown: medium-grained. 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(208) 824-9349 

8.0'- Grades to gray: with trace f1nes: petroleum odor. 

11.0'- Grades to black/ dark gray: without fines. 

Total depth = 14.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

Page I of 1 

COP0014321 



c::; SAMPLE DATA 
()) -,§. 

::c 
1- ::c 
Q.. w 1-
L.U Q.. Q.. 

0 >- UJ 
1- 0 

5 CB 

CB 

CB 

15 

REMARKS: 

>-a: >-
(o L.U e (!) 

> 0 --.. 0 
Q 

u5 -' en u a. 0 ;3:: L.U ~ I 
0 a:. 0 en 1-
-' ..... ;::) ..... m ~ a.. -' 

SP 

250 

252 

269 

~ 

1 - Analytical Sample 
g - Sample Interval 
CB - Core Barrel 

BORING LOG 
TPOR-GP-20 

1011 s.w. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SOIL DESCRIPTION 

SANll; Gray-black; medium-grained; trace fines; slight organic residue; slight 
petroleum odor. 

B.o·- Grades without fines: with trace medium to coarse gravel; organic 
residue. 

11.0'- Grades to gray; fine- to medium-grained: without gravel; trace 
fines: strong organic residue. 

Total depth = 14.0 feet bgs. 

REMEOlA TION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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• 

• 

• 

BORING LOG 
TPOR-GP-21 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

~ SAMPLE OATA SOIL DESCRIPTION 
(lJ 
(lJ -§ 

:r: 
I- I 
a.. w I-
w 0... 0... 

0 >- w 
I- 0 

CB 

CB 

10 

CB 

15 

20 

REMARKS: 

>-
0: >-

«=> w E (') 
> 0 ..... 0 0. vi -' (/) w .9 0 

X w ~ I 
0 0: Cl c.n I-_J 

lL ..... 
CD ~ ~ --' 

SP SAM1; Brown; medium-grained. 

0..4 

ul-=-:--:-b~-<d---------------------------------1 
GBAYEL WITH SAND: Brown; fine to coarse; with medium-grained sand. 

1 - Analytical Sample 

l!l - sample Interval 
CB - Core Barrel 

SILT WITH SAND: Dark brown. 

SAND WITH GRAVEL: Dark brown: medium-grained; with fine to medium gravels. 

Total depth = 13.0 feet bgs. 

REMEDIATION TECHNOLOGlES, lNC. 
A Thermo Electron Company 
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~ 
SAMPLE DATA 

(LJ -§ 

:I: 
1- :I: 
Q.. w 1-
w 0... c.. 
Cl >- UJ 

1- Cl 

5 CB 

CB 

10 

C:B 

15 

REMARKS: 

>-a:: >-
(o UJ E' (!) 

> 0. 0 

--- 0 0.. v:i ....1 
(f) u c..j 0 
~ w :I: 
0 a: Cl Vl 1-
....1 :i: -rn iJI! :::J ....1 

SP 

0.6 

1.5 

10 

1 - Analytical Sample 
l'l - Sample Interval 
CB - Core Barrel 

BORING LOG 
TPOR-GP-22 

SOIL DESCRIPTION 

SANl1: Brown: medium-grained; trace fines: moist. 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

11.0'- Grades to gray to black; LNAPL present: slight petroleum odor. 

CLAY WITH SILT 

Total depth = 14.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Comp2ny 
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• 

• 

• 

:;:;- SAMPLE DATA 
(lJ 

.1::' 
c 

I :I: f-
a.. w f-
w 0... 0... 

Cl >- w 
f- 0 

5 CB 

CB 

10 

15 

REMARKS: 

>-a:: >-
Q, UJ E" (!) 

> 0 ...... 0 Cl. 
...J tn _9. en u 0 

~ w ~ :I: 
0 a:: Cl (/] f-
....J ...... ::; co ito: c... ::> 

SP 

407 

247 

1 - Analytical Sample 
~ - Sample Interval 
CB- Core Barrel 

BORING LOG 
TPOR-GP-23 

SOIL DESCRIPTION 

SAt:!!l Brown; medium-grained. 

SAllil; Brown; medium-grained. 

3.0'- Grades to gray; petroleum odor. 

10!1 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

5.0'- Grades to black; trace fines; moist; slight petroleum odor. 

8.0'- Grades to gray-black; with 15% fines: saturated: slight sheen; 
strong sour odor. 

Total depth .. 11.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

Page i of 1 
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~ 
SAMPLE DATA 

(!) -§ 

::c 
I-
Q. 
l.J,J 
D 

5 

10 

15 

REMARKS; 

>-
0: >-

<o LlJ 
E 

(!) 
> a. 0 ....... 0 oi -' Ul a. u 

~ 
0 

31:: Ul I 
C) 0: 9 If! I-
-' ,_. 
rn ~ c. => -' 

SP 

·. 

SP 
506 

I - Analytical Sample 
0 - Sample Interval 
HA - Hand Auger 

BORING LOG 
TPOR-HA-24 

SOIL DESCRIPTION 

\0\\ S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SAND WITH SILT: Dark brown; very moist; LNAPL present. 

SAI:ID; Dark gray; medium-gramed; very mo1st: strong sheen; LNAPL present; 
strong petroleum odor. 

Total depth = 3.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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• 

• 

• 

~ SAMPLE DATA 
Q) 

2 
c: = 
I I 1-
Q.. Ul 1-
LiJ Q.. c.. 
0 >- Ul 

1- 0 

5 CB 

CB 

10 

CB 

15 

20 

REMARKS: 

>-
a:: >-

(o L1J e (9 
> Q 0 -... 0 u:i --' (f) a. u 

~ 
0 

3: L1J I 
0 a: 8 U? t; _, 
aJ ~ Q.. :;;:) --' 

SP 

65 

0.6 

0 

70 

1 - Analytical Sample 
l'l - Sample Interval 
CB - Core Barrel 

BORING LOG 
TPOR-GP-25 

SOIL DESCRIPTION 

SAHD.; Black-gray; medium-grained; moist. 

NO RECOVERY 

Total depth = 14.0 teet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 
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a; SAMPLE DATA 

2 
:§ 

I I 1- w 1-a.. 
w a. a.. 
0 >- UJ 

1- 0 

CB 

5 

CB 

CB 

10 

CB 

15 

REMARKS: 

>-a: >-
(o w e CD 

> 0 ...... 0 
a, 

ui ....1 (f) (.) 
Q 

0 
3:: ~ w I 0 a: 8 ~ 1-
-' ~ 

CD ~ a. ::::> ....1 

es SP 

o.e 

30 

160 

65 

230 

100 

15 

I - Allalytical SamoiEO 
~ - Sample lnterval 
CB - Core Barrel 

BORING LOG 
TPOR-GP-26 

SOIL DESCRIPTION 

SAt:ID.; Brown; fine- to medium-grained. 

6.0'- Grades to moist; sllght sheen; slight odor. 

lOll S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

9.0'- Grades to dark gray; medium-grained; trace fines; sheen; LNAPL 
present; petroleum odor. 

12.0'- Grades to dark gray-black. 

Total depth = 15.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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• 

• 

• 

- SAMPLE DATA 
Q) 

~ 
g 
I 
I- I 
Q.. llJ I-
Ul Q.. Q.. 

0 >- llJ 
I- 0 

5 CB 

CB 

CB 

15 

REMARKS: 

>-
tX >-

(o Ul e (!) 

> Cl. 0 - 0 ui --' [,IJ (_) 3 u 0 
~ llJ :I: 
0 tX 0 ui I-
--' a: ::::) ...... 
CD N --' 

65 SP 

ML 
1.Q 

50 

SP 
z.a 

go 

2.2 ML 

1 - Analytical Sample 
~ - Sample Interval 
CB - Core Barrel 

BORING LOG 
TPOR-GP-27 

SOIL DESCRIPTION 

SAND WITH SILT; Brown; moist. 

SIU; Gray; with trace of fine-grained sand. 

SAtiD; Gray-black. 

1011 s.w. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

10.0'- Grades to gray to black; medium-grained; with 15% fines. 

SILT WITH CLAY: Gray; dense. 

Total depth = 12.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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- SAMPLE DATA 
Q) 

1:' 
~ 
I 
1- I 
a_ w 1-
w a... a_ 

CJ >- w 
1- CJ 

5 CB 

10 

15 

REMARKS: 

>-a: >-
(o w E' {!) 

> 0 ....... 0 a. 
0 --' <.n u a. 0 :)::: w (,..) I 0 0:: CJ <.n t:::; --' 0: ID ~ :::;) --' 

60 
46 

1 - Analytical Sample 

~ - Sample lnterval 

CB - Core Barrel 

BORING LOG 
TPOR-GP-28 

SOIL DESCRIPTION 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SAtiD; Black to gray; medium-grained; trace fines: very moist to saturated; 
petroleum odor. 

511 T WITH CLAY· Brown; very moist to saturated; organic odor. 

Total depth = 6.0 teet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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• 
-~ 

:I: 
1- :c 
a. w 1-
w a.. a. 
0 >- w 

1- 0 

CB 

CB 

• 
15 

20 

• REMARKS: 

>-a: 
ib w 

> ...... 0 (/) u 
~ w 
0 a: 
...J m II': 

>-
{9 
0 
--' 
0 
:c 
t:; 
...J 

BORING LOG 
TPOR-GP-29 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

TO 2.2 r-;:;-;~~"-'T'-\-- --------------------------------------------------------------
SAND; Brown; medium-grained; moist. 

50 2.2 

t'l - SamPif? Interval 

CB - Core Barrel 

SAND WITH SILT: Gray; fine- to medium-grained: moist. 

SANDY SILT/SILTY SAND: Gray; interbedded sandy silt and silty, very 
fine -grained sand . 

Total depth = 7.0 feet bgs. 

REMEDIA TlON TECHNOLOGIES, INC. 
A Thermo Electron Company 

Page I of I 
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? SAMPLE DATA 
Qj 

2 
.§. 

::c 
t- ::c 
a.. w t-
w a.. a... 

>- w 0 t- 0 

CB 

CB 

10 

15 

REMARKS: 

>-
Cl: >-

(o w E' (!} 

> a. 0 "'- 0 .3- ui ....J Ul u 0 
::1: w ~ ::c 
0 CI: Cl [/] t-.....1 
lD ~ ~ ::i ::; 

65 ML 
2.1 

ML 

ML 

1 - Analytical Sampl~ 
r;l - SEJmpl~ Trd ~rval 
CB - Core Barrel 

BORING LOG 
TPOR-GP-30 

SOIL DESCRIPTION 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SILT WITH SAND: Gray; with fine-grained sand; moist; slight petroleum odor. 

SlL.l: Gray; trace clay; moist; organic odor. 

SILT WITH SAND: Gray; with 20% fine-grained sand; saturated; slight 
petroleum odor. 

Total depth .. 10.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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• 

• 

• 

- SAMPLE DATA 
Q.) 

~ 
;§. 

::r: 
r- ::r: 
Q. w 1-
w Q. Q. 

D >- w 
r- D 

HA 

10 

REMARKS: 

>-a: >-
Co w e (!) 

> 0 ...... 0 0. vi _J r.n u .9 
~ 

0 
~ w ::r: 
0 a: D "! r-_J ...... ::; m ~ a.. ~ 

SP 

1.7 

1 - Analytical Sample 
!l - Sample lnterval 
HA - Hand Auger 

BORING LOG 
TPOR-HA-31 

SOIL DESCRIPTION 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SAND WITH SILT· Brown: fine-grained: 30% silt; trace medium gravel. 

Total depth = 4.0 feet bgs . 

REMEOIA TION TECHNOLOGIES, INC. 
A Thermo Electron Company 
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BORING LOG 
TPOR-GP-32 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

~ SAMPLE DATA SOIL DESCRIPTION 
ClJ 

.J!:: >-
c a: >-

(o w E [!J 

> a. 0 
I 

.._ 
0 ..J I (f) .9 (I] 

1- u t..i 0 
"- UJ 1- 3:: w I w "- "- 0 a: 0 ui 1-
D >- UJ ..J 

0: ::i -1- D CD ~ ..J 

5 ca 100 
SMID; Black to gray; medium-grained. 

M.L.. 
SM SANoY SILT/SILTY SAND: Gray; interbedded sandy silt and silty sand; slight 

petroleum odor. 

Total depth = 7.0 feet bgs. 

15 

REMARKS; I - Analytical Sample 
t>< - Sample lnterval 
CB - Core Barrel REMEDIATION TECHNOLOGIES, INC. 

A Thermo Electr an Company 
I of I 
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• 

• 

• 

Q:; SAMPLE DATA 
Q) -g 
:I: 
1- :I: 
c.. w 1-
w c.. c.. 
0 >- w 

1- 0 

5 CB 

CB 

CB 

REMARKS: 

>-
a:: >-

Co UJ 
~ 

(!) 
> 0 ....... 0 0. ui _J 

U"J u 3 0 :z: w u :r: 
0 a: 0 ui !::; _J a: ::) CD ~ _J 

eo 

75 

11.6 

55 

14.2 i 

I - Analytical Sample 
til - Sample Interval 
CB- Core Barrel 

BORING LOG 
TPOR-GP-33 

SOIL DESCRIPTION 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

SAND WITH SILT: Gray; very fine- to fine-grained; very moist to saturated; 
slight petroleum odor. 

SAr::m; Dark gray to black; medium-grained; moist: slight petroleum odor. 

8.0'- Grades to gray to black; trace fines: moist to very moist. 

!0.0'- Grades without fines; saturated; strong organic odor. 

Total depth = 12.0 teet bgs . 

REMEDIATION TECHNOLOGIES, INC. 
A Thermo Electron Company 

Pa I of I 

COP0014335 



a; SAMPLE DATA 
w -(:;; 
= 
::r: ::r: t-
0- UJ f-
w 0.. ll.. 

0 :>- UJ 
I- Cl 

HA 

REMARKS: 

:>-
a:: >-

Co UJ E 
(!) 

> Q_ 0 

' 0 -' (f) .9- {J) u 3: w t.l 0 0: Cl ~ -' .... 
ID ~ 0- ::::> 

SP 

4.2 

3.7 

3.1 

9.6 

).$) 

4.2 

4.2 

1 - Analytical Sample 
fil - s,:~mple Interval 
HA - Hana Auger 

BORING LOG 
TPOR-HA-34 

SOIL DESCRIPTlON 

SMID; Brown: medium-grained: moist. 

5.0'- Grades to gray. 

10.0'- Grades to m01st to very moist. 

Total depth = 12.0 feet bgs. 

REMEDIATION TECHNOLOGIES, INC. 
A Thermc Electron Company 

1011 S.W. Klickitat Way 
Suite #207 

Seattle, Washington 98134 
(206) 624-9349 

1 ot; 
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Attachment 2.38 

Photographic Log for the Portland Terminal 
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Phase II Environmental 
Assessment Report 

Tosco Terminals 

ThermoRetec 
Smart Solutions. Positive Outcomes. 

Volume 2: Laboratory Reports and 
Chain-of-Custody Forms 

Prepared by: 

ThermoRetec Consulting Corporation 
1011 S.W. Klickitat Way, Suite #207 
Seattle~ Washington 98134 

and 

1250 E. 223rd Street, Suite #114 
Carson, California 907 45 

RETEC Project No.: 3-3333 

Prepared for: 

Tosco Distribution Company 
Avon Refinery 
1 Solano Way 
Martinez, California 94553 

February 17, 1999 

COP0014391 



NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
lOll S. W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Sample Description 

TPOR-SG-7-12 

TPOR-SG-6-12 

TPOR-GP-7-7 

TPOR-GP-6-7.5 

TPOR-GP-20-12 

TPOR-GP-23-1 0 

TPOR-GP-24-3 

.OR-GP-26-11 

OR-GP-19-10 

TPOR-GP-22-13 

TPOR-GP-23-7.5 

TPOR-HA-8-3.5 

TPOR-GP-25-12 

TPOR-GP-21-11 

TPOR-G P-12-1 0 

Creek Analytical, Inc. 

Project: Tosco Terminals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix 

P709394-0l Air 

?709394-02 Air 

?709394-03 Soil 

?709394-04 Soil 

?709394-05 Soil 

?709394-06 Soil 

?709394-08 Soil 

?709394-09 Soil 

?709394-11 Soil 

?709394-12 Soil 

?709394-13 Soil 

?709394-14 Soil 

P709394-15 Soil 

?709394-16 Soil 

?709394-17 Soil 

Sampled: 9/18/97 
Received: 9/19/97 
Reported: 10/19/97 22:20 

Date Sampled 

9/18/97 

9/18/97 
~-\\ 

...WJ-t0797 q /1S/q f-
~-4 

.J_.(ltWf9T y; ~ /c; 1-

9/18/97 

9/1 S/97 

9/18/97 

9/18/97 

9/18/97 

9/18/97 

9/18/97 

9/i 8/97 

9/\S/97 

9/18/97 

9/18/97 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. 
This analytical report must be reproduced in its entirety. 

18939 120\h Avenue N E., Suite 101, Bothell, WA 98011·9508 
East 11115 Montgomery, Surte B. Spokane. WA 99206-4776 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202. 

RETEC 

lOll S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Terminals Phase 11! Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/18/97 
Received: 9/19/97 

Reported: 10/19/97 22:20 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 
North Creek Analytical- Portland 

Analyte 

TPOR-GP-7-7 

Methyl tert-butyl ether 
Benzene 

Toluene 

Ethylbenzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-6-7.5 

Methyl tert-butyl ether 
Benzene 

Toluene 
Ethylbenzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-20-12 

Methyl tert-butyl ether 
Benzene 

Toluene 
Ethyl benzene 

Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-23-10 

Methyl tcrt-butyl ether 
Benzene 

Toluene 

Ethyl benzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-24-3 

Methyl tcrt-butyl ether 

Benzene 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch Date Date Surrogate Reporting 

Number Prepared Analyzed Limits Limit 

P709394-03 

1070265 I 0/11/97 10/12197 0.0500 

0.0500 
0.0500 
0.0500 

" 0.0500 
2.00 

" 50.0-150 

P709394-04 

1070265 10/11197 I 0/12/97 0.0500 
,, 

0.0500 
,, 

0.0500 

" 0.0500 
0.0500 

" 2.00 

50.0-150 

P709394-05 

0970526 9/22/97 9/23/97 1.00 
1.00 

1.00 
1.00 

" 1.00 
40.0 

" " 50.0-150 

P709394-06 

0970526 9/22/97 9/23/97 1.00 

" 1.00 

1.00 

" 1.00 

" 1.00 

40.0 

" 50.0-150 

P709394-08 

0970526 9/22/97 9/23/97 0.500 
0.500 

*Refer to end 

18939 120th Avenue N.E., SUite 101. BothelL WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane. WA 99206-4 776 

9405 SW. Nimbus Avenue. Beaverton, OR 97008·7132 

Result Units Notes* 

Soil 6 

ND mglkg 

ND 

ND 
ND 
ND 

ND 
65.2 % 

Soil ~ 
ND mglkg 

ND 
ND 

ND • ND 
ND 

69.2 % 

Soil 

ND mglkg 
ND 

ND 
ND " 

3.36 
1390 

NR % I 

Soil 
ND mglkg 
ND 

ND 
ND 

ND 
965 

NR % 1 

Soil 

ND mglkg 
ND 

text of notes and 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tosco Terminals Phase IU Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/18/97 
Received: 9/19/97 
Reported: I 0/19/97 22:20 

Gasoline Hydrocarbons (Benzene to NaphthaJene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 
North Creek Ana1ytica1 - PortJand 

Analyte 

TPOR-GP-24-3 (continued) 

Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-26-11 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

ne Range Hydrocarbons 
: a,a,a-TFT 

TPOR-GP-19-10 
Methyl tert-butyl ether 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-22-13 
Methyl tert-butyl ether 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 

Surrogate: a,a,a-TFT 

TPOR-GP-23-7.5 
Methyl tert-butyl ether 

Benzene 
Toluene 
Ethyl benzene 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch Date Date Surrogate Reporting 
Number Prepared Analyzed Limits Limit 

P709394-08 

0970526 9/22/97 9/23/97 0.500 
0.500 

" 0.500 
20.0 

50.0-150 

P709394-09 

1070265 10/11/97 10/13/97 2.50 
2.50 
2.50 

" 2.50 
2.50 
100 

" 50.0-150 

P709394-ll 
0970526 9/22/97 9/24/97 l.OO 

1.00 

" 1.00 
1.00 

It 1.00 
40.0 

,, 
50.0-150 

P709394-12 
0970526 9/22/97 9/23/97 0.200 

0.200 

" 0.200 
0.200 
0.200 

8.00 

" 50.0-150 

P709394-13 

0970526 9/22/97 9/23/97 1.00 
1.00 

1.00 
1.00 

•Refer to 

18939 120th Avenue N.E .. Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery. Sui1e B. Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

Result 

ND 
0.600 
0.832 

473 
64.0 

NO 
NO 
NO 
ND 
ND 
731 
NR 

ND 
ND 
ND 
ND 
ND 
630 
NR 

ND 
ND 
ND 
ND 
ND 
198 

50.4 

ND 
ND 
ND 
ND 

Units 

Soil 
mglkg 

% 

Soil 
mglkg 

Soil 
mg!kg 

% 

Soil 
mg!kg 

% 

Soil 
mglkg 

1 

1 
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NORTH 
CREEK 
ANALYTICAL 

BOTHELL • ( 425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924·9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
lOll S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Tenninals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/18/97 
Received: 9119/97 
Reported: 10/19/97 22:20 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 
North Creek Analytical- Portland 

Analyte 

TPOR-GP-23-7 .5 (continued) 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-HA-8-3.5 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethy !benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-25-12 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFf 

TPOR-GP-21-11 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-12-10 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethy I benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch 
Number 

Date 
Prepared 

0970526 9/22/97 

" " 

0970526 9/22/97 

" 

Date Surrogate 
Analyzed Limits 

P709394-13 
9/23/97 

50.0-150 

P709394-14 
9/23/97 

50.0-150 

P709394-15 
1070265 10/11/97 I 0/12/97 

" 
50.0-150 

P709394-16 
I 070265 I 0/ll/97 10/12/97 

" 
50.0-150 

P709394-17 
1070265 10/11/97 10/12/97 

" 

Reporting 
Limit 

1.00 
40.0 

0.0500 
0.0500 
0.0500 
0.0500 
0.0500 

2.00 

0.0500 
0.0500 
0.0500 
0.0500 
0.0500 

2.00 

0.0500 
0.0500 
0.0500 
0.0500 
0.0500 

2.00 

0.0500 
0.0500 
0.0500 
0.0500 
0.0500 

2.00 

Result 

ND 
1300 

NR 

ND 
ND 
ND 
ND 

0.138 
75.8 
50.0 

ND 
ND 
ND 
ND 
ND 

18.7 
64.0 

ND 

ND 
ND 
ND 
ND 

5.78 
68.0 

ND 
ND 
ND 

ND 
ND 
ND 

Units 

Soil 
mg/kg 

% 

Soil 
mglkg 

" 

% 

Soil 
mg/kg 

" 

% 

Soil 
mg!kg 

" 

% 

Soil 
mg/kg 

" 

Notes• 

1 

*Refer to end of reporl for text of notes and 

18939 12Dth Avenue N.E .. Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery, Surte B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
I CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
101 i S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tosco Tenninals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9118/97 
Received: 9/19/97 

Reported: 10/19/97 22:20 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 
North Creek Analytical- Portland 

Analyte 

TPOR-GP-12-10 {continued} 
Surrogate: a,a,a-TFT 

• 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch Date Date Surrogate Reporting 

Number Prepared Analyzed Limits Limit Result Units Notes* 

P709394-17 Soil 
1070265 10111197 10112197 50.0-150 56.8 % 

•Refer to end of report for text of notes and definitions. 

18939120th Avenue N.E .. Surte 101, Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
I 0 II S. W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Terminals Phase III Portland 
Project Number: 3-3333 
Project Manager: Halah Voges 

Sampled: 9/18/97 
Received: 9/19/97 
Reported: I 0/19/97 22:20 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per EPA Method 8015 (modified) and 8020A 
North Creek Analytical- Portland 

Analyte 

TPOR-SG-7-12 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethylben:rene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: 4-BFB 

TPOR-SG-6-12 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: 4-BFB 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch 
Number 

Date Date Surrogate 
Prepared Analyzed Limits 

0970460 9/19/97 

0970460 9/19/97 

P709394-01 
9!19/97 

50.0-150 

P709394-02 
9/19/97 

50.0-150 

Reporting 
Limit 

100 
25.0 
25.0 
25.0 
50.0 

4000 

5.00 
1.25 
1.25 

1.25 
2.50 
200 

Result 

2930 
1530 
700 

52.5 
298 

26800 
99.8 

166 
94.0 
20.5 
8.38 

17.4 
4050 
103 

Units 

Air 
mglm' Air 

% 

Air 
mg/m' Air 

% 

Notes* 

2 

• 

to end of report for text of notes 

18939 120th Avenue N E . Suite 101. Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
JOt 1 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Terminals Phase 1l/ Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9118/97 
Received: 9119197 
Reported: 10/19/97 22:20 

Diesel Hydrocarbons (CIO-C28} and Heavy Oil (C28-C40} per Oregon DEQ Method TPH-D (modified) 
North Creek Analytical- Portland 

Analyte 

TPOR-GP-7-7 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

TPOR-GP-6-7.5 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

TPOR-GP-20-12 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

.rogate: 1 -Chforooctadecane 

~OR-GP-23-10 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

TPOR-GP-24-3 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

TPOR-GP-26-11 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Ch/orooctadecane 

TPOR-GP-19-10 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Ch/orooctadecane 

TPOR-GP-22-13 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Inc. 

Philip Nerenberg, Laboratory Manager 

Batch 
Number 

Date Date Surrogate 
Prepared Analyzed Limits 

Reporting 
Limit 

1070159 1017/97 

1070 159 10/7/97 

" 

0970528 9/22/97 

0970528 9/22197 

" 

0970528 9/22/97 

1070159 1017/97 

" 

0970528 9/22/97 

0970528 9/22/97 

" 

P709394-03 
1017/97 

50.0-150 

P709394-04 
10/7/97 

" 
50.0-150 

P709394-05 
9/24/97 

50.0-150 

P709394-06 
9/24/97 

" 
50.0-150 

P709394-08 
9/23/97 

50.0-150 

P709394-09 
1017/97 

50.0-150 

P709394-1 1 
9/24/97 

50.0-150 

P709394-12 
9/24/97 

50.0-150 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9506 
East11115 Montgomery, Suite B. Spo!lane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132 

25.0 
50.0 

25.0 
50.0 

500 
1000 

500 
1000 

500 
1000 

250 
500 

500 
1000 

500 
1000 

Result 

ND 
ND 

97.2 

ND 
ND 

93.2 

17300 
1260 

NR 

6810 
ND 
NR 

2040 
1330 
NR 

15000 
1450 
NR 

13400 
1070 

NR 

11600 
6690 

NR 

Units 

Soil 
mglkg 

% 

Soil 
mgfkg 

% 

Soil 
mglkg 

% 

Soil 
mglkg 

% 

Soil 
mgfkg 

% 

Soil 
mglkg 

% 

Soil 
mg/k:g 

% 

Soil 
mgfkg 

% 

Notes• 

1 

1 

1 

3 

4 

1 

1 

of report for te:xt of notes 
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NORTH 
1
CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Terminals Phase Ill Portland 
Project Number; 3-3333 

Project Manager: Halah Voges 

Sampled; 9/18/97 
Received: 9/19/97 
Reported: I 0119/97 22:20 

Diesel Hydrocarbons (CIO-C28) and Heavy Oil (C28-C40) per Oregon DEQ Method TPH-D (modified) 
North Creek Analytical - Portland 

Analyte 

TPOR-GP-23-7.5 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

TPOR-HA-8-3.5 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

TPOR-GP-25-12 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

TPOR-GP-21-11 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

TPOR-GP-12-10 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch 
Number 

Date 
Prepared 

0970528 9/22/97 

,, 

0970528 9/22/97 

1070159 10/7/97 

1070159 1017/97 

1 070 159 10/7/97 
II 

Date Surrogate 
Analyzed Limits 

P709394-13 
9/24/97 

" 
50.0-150 

P709394-14 
9/23/97 

50.0-150 

P709394-15 
10/8/97 

50.0-150 

P709394-16 
10/8/97 

50.0-150 

P709394-17 
1017/97 

50.0-150 

Reporting 
Limit 

250 
500 

25.0 
50.0 

25.0 
50.0 

25.0 
50.0 

25.0 
50.0 

Result 

7300 
ND 
107 

56.0 
ND 

69.2 

ND 
ND 

96.6 

69.0 
lOS 

98.6 

ND 
ND 

95.0 

Units 

Soil 
mg/kg 

% 

Soil 
mglkg 

% 

Soil 
mg/kg 

% 

Soil 
mgfkg 

% 

Soil 
mg/kg 

% 

Notes* 

J. • 5 

•Refer to end of report for text of notes and 

18939 120th Avenue N.E , Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery, SUite B, Spokane, WA 99206-4776 

9405 SW Nimbus Avenue. Bmerton. OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 

BOTHELL • (425) 481·9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
lOll S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Analyte 

TPOR-GP-7-7 
Acetone 
Benzene 
Bromo benzene 
Bromochloromethane 
Bromodichloromethanc 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butyl benzene 
tert-Butylbenzene 
Carbon tetrachloride 

robenzene 
roethane 
rofonn 

ChI oro methane 
2-Chlorotoluene 
4-Chlorotoluenc 
I ,2-Dibromo-3-chloropropane 
Dibromochloromethane 
I ,2-Dibromoethanc 
Dibromomethane 
I ,2-Dichlorobenzene 
1,3 -Dichlorobenzene 
I ,4-Dichlorobenzene 
Dichlorodifluoromethane 
I , 1-D ichl oroethane 
1 ,2-Dichloroethane 
I , 1-Dichloroethene 
cis- I ,2-Dichloroethene 
trans· I ,2-Dichloroethene 
1 ,2-Dich loropropane 
l ,3-Dich loropropan e 
2,2-Dichloropropane 
1, 1-Dichloropropene 
ci s-1 ,3-D i ch loropropene 
trans-1 ,3-Dichloropropene 
Ethylbenzene 

Inc. 

Philip Nerenberg, Laboratory Manager 

Project: Tosco Terminals Phase lJJ Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Volatile Organic Compounds per EPA Method 8260A 
North Creek Analytical- Portland 

Batch 
Number 

Date 
Prepared 

Date Surrogate Reporting 
Analyzed Limits 

1070375 10/15/97 
P709394-03 

!0/15/97 

,, 

II 

" 

" 

18939 120th Avenue N.E .. Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 SW Nimbus Avenue. Beaverton. OR 97008-7132 

Limit 

1250 
50.0 
50.0 
50.0 
50.0 
100 
500 

1250 
50.0 
50.0 
50.0 
50.0 
50.0 
500 

50.0 
500 
50.0 
50.0 
250 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
500 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Sampled: 9/18/97 
Received: 9/19/97 
Reported: I 0/19/97 22:20 

Result Units 

Soil 
ND uglkg dry 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Notes* 

2,1 
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NORTH 
CREEK 

I 

ANALYTICAL 
BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Analyte 

TPOR-GP-7-7 (continued) 
Hexachlorobutadiene 
2-Hexanone 
Isopropy I benzene 
p-lsopropy !toluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1, 1, I ,2-Tetrachloroethane 
1, I ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 ,2,3-Trichlorobcnzene 
I ,2,4-Trichlorobenzene 
1,1, 1-Trichloroethane 
1, 1,2-Trichloroethane 

Trichloroethene 
Trichlorofl u oromethane 
I ,2,3-Trichloropropane 
1 ,2,4-Trimethylbenzene 
I ,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xytene 
m,p-Xylenc 
Surrogate: 4-BFB 
Surrogate: Dibromofluoromethane 
Surrogate: Toluene-dB 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: Tosco Terminals Phase Ill Portland 

Project Number: 3-3333 
Project Manager: Halah Voges 

Volatile Organic Compounds per EPA Method 8260A 
North Creek Analytical- Portland 

Batch 
Number 

1070375 

Date Date Surrogate 
Prepared Analyzed Limits 

10/15/97 

,, 

P709394-03 

10/15/97 

65.0-130 
65.0-130 

65.0-130 

Reporting 
Limit 

100 
250 
50.0 

50.0 
250 
500 
100 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
500 
250 

50.0 
50.0 
500 
50.0 
50.0 

Sampled: 9/18/97 
Received: 91!9/97 
Reported: 10/19/97 22:20 

Result 

NO 
NO 
ND 

NO 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
NO 

106 
126 

85.3 

Units 

Soil 
ug!kg dry 

" 

% 

Notes* 

• 

*Refer to end of report for text of notes and 

18939 120th Avenue N E . SUite 101, Bothell. WA 98011·9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 SW N1mbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
lOll S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Analyte 

TPOR-GP-12-10 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon tetrachloride 

•

lorobenzene 
loroethane 

Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
I ,2-Dibromo-3 -chloropropane 
Dibromochloromethane 
.J ,2-Dibromoethane 
Dibromomethane 
1 ,2-Dich !oro benzene 
I, 3-Dich lorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
I ,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1 ,2-Dichloroethenc 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
I ,3-Dichloropropane 
2,2-Dichloropropane 
I, 1-Dichloropropcne 
cis- t ,3-Dichloropropene 
trans-\ ,3-Dichloropropcnc 
Ethyl benzene 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: Tosco Terminals Phase III Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Volatile Organic Compounds per EPA Method 8260A 
North Creek Analytical- Portland 

Batch 
Number 

1070375 

Date Date Surrogate 
Prepared Analyzed Limits 

l0/15/97 

It 

" 

" 

P709394-17 
10/17/97 

It 

" 

" 

" 

" 

Reporting 
Limit 

1250 
50.0 
50.0 
50.0 
50.0 
100 
500 

1250 
50.0 
50.0 
50.0 
50.0 
50.0 

500 
50.0 
500 
50.0 
50.0 
250 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
500 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Sampled: 9/18/97 
Received: 9/19/97 
Reported: 10/19/97 22:20 

Result 

NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Units 

Soil 
uglkgdry 

,, 

" 

" 

" 

It 

" 

Notes* 

• Refer to end of report for text of notes and definitions. 

1 B939120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery. Suite B. Spokane, WA 99206-4 776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 

BOTHELL 
SPOKANE 

PORTLAND 

RETEC 
lOll S. W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Analyte 

TPOR-GP-12-10 (continued) 
Hexachlorobutadiene 
2-Hexanone 
Isopropy !benzene 
p-Isopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propy I benzene 
Styrene 
1,1, I ,2-Tetrachloroethane 
1,1 ,2,2-Tetrachloroethane 
Tetrach loroethene 
Toluene 
I ,2,3-Trichlorobenzene 
I ,2,4-Trichlorobenzene 
1, I, !-Trichloroethane 
I, I ,2-Trichloroethane 
Trichloroethene 
Trichlorotluoromethane 
I ,2,3-Trichloropropane 
1 ,2,4-Trimethylbcnzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m,p-Xylene 
Surrogate: 4-BFB 

Surrogate: Dibromofluoromelhane 

Surrogate: Toluene-dB 

Project: Tosco Terminals Phase III Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Volatile Organic Compounds per EPA Method 8260A 
North Creek Analytical- Portland 

Batch 
Number 

Date Date Surrogate 
Prepared Analyzed Limits 

Reporting 
Limit 

1070375 

It 

P709394-17 
I 0/15/97 10117/97 

" 
65.0-130 

65.0-130 

65.0-130 

100 
250 
50.0 
50.0 
250 
500 
100 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
500 
250 
50.0 
50.0 
500 
50.0 
50.0 

• (425) 481-9200 • FAX 485-2992 
• (509) 924-9200 • FAX 924-9290 
• (503) 643-9200 • FAX 644-2202 • 

Sampled: 9118/97 
Received: 9/19/97 
Reported: 10/19/97 22:20 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
100 
J/7 

67.0 

Units 

Soil 

uglkgdry 

% 

Notes* 

• 

Creek Analytical, Inc. *Refer to end of report for text of n.otes and 

Philip Nerenberg, Laboratory Manager 18939 12Gth Avenue N L Suite 101. Bolhell, WA 98011-9508 
Eas111115 Monlgomery, Surte B. Spokane, WA 99205-4776 

9405 S.W. Nimbus Avenue, Beaverlon. OR 97008-7132 
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NORTH 
1
CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
lOll S.W. Klickitat Way, Suite 207 
Seattle. W A 98134 

I Sample Name 

TPOR-G P-7-7 

TPOR-G P-12-1 0 

• 

••th Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: Tosco Tem1inals Phase II/ Portland 
Project Number: 3-3333 
Project Manager: Halah Voges 

Dry Weight Determination 
North Creek Analytical- Portland 

Lab ID Matrix 

P709394-03 Soil 

P709394-17 Soil 

18939 120th Avenue N.E . Su1te 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton. OR 97008-7132 

Sampled: 9/18/97 
Received: 9/\9/97 
Reported: 10/19/97 22:20 

Result Units 

88.2 % 

81.0 % 

Page 13 of23 
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NORTH 
I CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 • Environmental Laboratory SeNices 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tosco Tenninals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/18/97 
Received: 9119/97 
Reported: 10/19/97 22:20 

.astiline H)l'di:ocar~(n:is•(J~e(lzene)o' NaplithaJene) ·~Ind. BTEX.per()regon DEQ.'I'PH-G arid •EPA 8020A/Q'ua1icy'Co'nfroi:1L: X~Di 
11::l~H[H;•.? 1·~ · ii:,;t• :: · :;<:.; :;: • •: ;: y::;~;: ·:: :: .. ;~i~;: ::; ': ; ; ;: N:o~~: ¢reek A n111yti~aJ ·~· Portia.nd · i ··•• ;~; · ~ : , · : ··:· : .. : i;\ ;[~:o~;t:jl· \;:i~i::f~;'(J' .. ·l.!1~~~jgj~j~!m~:L dG~F; 

Analyte 

Batch: 0970526 
Blank 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 
a,a,a-TFT (PID) 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

LCS 
Methyl tert-butyl ether 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Matrix Spike 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
S11rrogate: a,a,a-TFT 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date 
Analyzed 

Spike 
Level 

Sample 
Result 

QC Reporting Limit 
Result Units Recov. Limits 

Recov. RPD RPD 
% Limit % Notes• 

Date Prepared: 9/22/97 
0970526-BLKl 

Extraction Method: MeOH Extraction 

9123!97 ND mg!kg 0.0500 
9/22/97 ND 0.0500 

ND 0.0500 
ND 0.0500 
ND 0.0500 
ND 2.00 

2.50 2.43 50.0-150 97.2 

0970526--BS 1 
9/22/97 31.3 32.0 mglkg 50.0-150 102 

2.50 2.58 50.0-150 103 

1.75 mg!kg 50.0-150 70.0 • 0970526-882 
9/22/97 2.50 

0.500 0.570 69.0-138 114 
0.500 0.558 53.0-151 112 
0.500 0.543 61.0-141 109 

1.50 1.66 62.0-144 Ill 

0970526--883 
9/22/97 0.00500 0.00445 mg!kg 50.0-150 89.0 

0970526-DUPI P709389-02 
9/23/97 4280 4430 mglkg 50.0 3.44 

2.50 ND 50.0-150 NR 1 

0970526-DUP2 P709377-01 
9/22/97 ND ND mglkg 50.0 

2.50 1.93 50.0-150 77.2 

0970526-MSI P709389-01 
9/22/97 0.500 ND 0.410 mglkg 56.0-123 82.0 

0.500 ND 0.412 54.0-123 82.4 
0.500 ND 0.392 45.0-130 78.4 

1.50 ND 1.17 50.0-127 78.0 
2.50 1.75 50.0-150 70.0 

*Reftr to end of report for text of notes and 

189391201h Avenue NE, Suite 101, BothelL WA 98011-9508 
East11115 Montgomery, Suite B. Spokane. WA 99206-4776 

9405 SW Nimbus Avenue. Beaverton, OR 97008-7132 
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NORTH 
1CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project; Tosco Terminals Phase IV Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/18/97 
Received: 9/19/97 
Reported: 10/19/97 22:20 

j~;Hq~'t'Gasoli~~ Hydiocarboos:(Benzene~o;Naphtlialene) arid BTEX per· Ore-gon DEQ;:rp~~p~arid EPA_8020AJQualit)r ·controJ'i~i~~:;~-; 
~, L'·~~t_.;,;1.:--~~:.::~:._-~ .. c:.~ ~::~, .. · _: ·: ,. ::~ ~ · ·::-;: ,_. Noryh c;reek_Analytical - Port_la~d. ;'' '::· ,,;]&: ;~ : · , . ~ · · ,_ . >' ;:::::· ~:: · 

Analyte 

Matrix Spike Dup 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

Batch: 1070265 
Blank 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethylbenzene 

(total) 
Range Hydrocarbons 

LCS 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

LCS 
Methyl tert-butyl ether 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limit % Notes* 

0970526-MSDl P709389-0I 
9/22/97 0.500 ND 0.395 mglkg 56.0-123 79.0 17.0 3.73 

0.500 NO 0.410 54.0-123 82.0 24.0 0.487 

0.500 NO 0.392 45.0-130 78.4 20.0 0 

1.50 NO 1.17 50.0-127 78.0 20.0 0 

" 2.50 1.27 50.0-150 50.8 

Date Prepared: 10/11/97 
1070265-BLK1 

Extraction Method: MeOH Extraction 

10/12/97 

" 

" 

1070265-BSl 
10/12/97 

1070265-BS2 

2.50 

31.3 
2.50 

10112/97 0.500 
0.500 
0.500 

1.50 
2.50 

1070265-BSJ 
10/12/97 0.0200 

1070265-DUPI 

10/13/97 

1070265-DUP2 

10/12/97 

2.50 

2.50 

P709352-04 
ND 

P709394-03 
ND 

ND 
NO 
ND 
ND 
ND 
ND 

/.32 

34.3 
2.02 

0.470 
0.500 
0.485 

1.48 
2./6 

0.0213 

ND 
1.06 

NO 
1.69 

mglkg 0.0500 
0.0500 
0.0500 
0.0500 
0.0500 

2.00 

" 50.0-150 

mglkg 50.0-150 
50.0-150 

mglkg 69.0-138 
53.0-151 
61.0-141 
62.0-144 

" 50.0-150 

mg!kg 50.0-150 

mglkg 
50.0-150 

mglkg 

" 50.0-150 

*Refer lo end 

18939 120th Avenue N E . Suite 101. Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spollane, WA 99206·4776 

9405 SW. Nimbus Avenue. Beaverton. DR 97008-7132 

8 

110 
80.8 

94.0 
100 

97.0 
98.7 
86.4 

106 

50.0 
42.4 8 

50.0 
67.6 

definitions. 
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NORTH 
1
CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
1011 S.W. Klickitat Way, Suite 207 

Seattle, W A 98134 

Project: Tosco Terminals Phase II! Portland 

Project Number: 3-3333 

Project Manager: 1-lalah Voges 

Sampled: 9/18/97 

Received: 9/19/97 
Reported: 10/19/97 22:20 

'~~;:~:rj;,• Gasoliiie;Hydrocarbons'(Beiiiene to: Naphthalen'e) and· BTEX -per Oregon' DEQ TPH-G an~ ·EP X 802l)A'lQnality~Conff~l Jt\•~';;; 1 

-~~ ::;~;~~. C::\::~;;;tifl:1ti1:,.·;[t;:J:tii1 ;:r~;;' ;L :~: ;: .,, ,; ''" ·: :~'. _. _ . · -:· North ~re~ ~ Ana iytical :-: P~i11~nd .• ·- : •· : · '"·· ·· ' ,; •·>' :b j: .)':'~ '''''~'V'~:~ ;:, i :'. !: ;• '" ·: ·~'0: ~ .;~il!• ;~ ; 

Analyte 

Duplicate 

Gasoline Range Hydrocarbons 

Surrogate: a,a,a-TFT 

Matrix Spike 

Benzene 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogate: a,a,a-TFT 

Matrix Spike Dup 

Benzene 

Toluene 

Ethylbenzene 
Xylenes (total) 

Surrogate: a,a,a-TFT 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date 
Analyzed 

Spike 

Level 
Sample 
Result 

1070265-DUP3 

10112/97 

P709394-16 

5.78 

" 

1070265-MSl 

10/12/97 

, 

2.50 

P709352-06 

0.500 ND 
0.500 ND 

0.500 ND 
1.50 ND 
2.50 

1 070265-MSD 1 P709352-06 

10/12/97 0.500 ND 
0.500 ND 
0.500 ND 

1.50 ND 
" 2.50 

QC 

Result 

3.58 

1.66 

0.370 

0385 

0.380 

1.18 

1.75 

0.362 

0.368 

0.365 
1.12 

!A6 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Notes* 

mg/kg 50.0 47.0 

50.0-150 66.4 

mg/kg 56.0-123 74.0 

54.0-123 77.0 

45.0-130 76.0 

50.0·127 78.7 

50.0-150 70.0 

mg/kg 56.0-123 72.4 17.0 2.19 

54.0·123 73.6 24.0 4.52 • 45.0-130 73.0 20.0 4.03 

50.0-127 74.7 20.0 5.22 

50.0-150 58.4 

*Refer to end of report for text 

18939 12Dth Avenue N.E .. Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane. WA 99206-4776 

9405 SW Nimbus Avenue. Beaverton, OR 97008-7132 
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NORTH 
,CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Terminals Phase l1! Portland 

Project Number: 3-3333 
Project Manager: Halah Voges 

Sampled: 9/18/97 
Received: 9/19/97 

Reported: 10/19/97 22:20 

· : <r·;:·Gasi:ilineHydrocarbo•is (Beiizene· toNaplith8.lene) and BTEX:per EPA' Method .sol's (modified)'and~8020A/Qiiality Control . ,· ;; 
i;'·.··~~:~;~;:·- ··;~_~::~:· .. 21C.::.: .. ::_·,:::.:<:_;;·'"·. ~orthCreekAn~lyticai_.,Ptlr.iland · ·: ,· <. · ;,: ·.·~_:;·:· ~, ,. :,.~,~; 

Analyte 

Batch: 0970460 
Blank 

Methyl tert-butyl ether 
Benzene 

Toluene 
Ethyl benzene 

Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: 4-BFB 

LCS 
Gasoline Range Hydrocarbons 

Surrogate: 4-BFB 

~ene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate: 4-BFB 

LCS 
Methyl tert-butyl ether 

LCSDup 

Benzene 
Toluene 

Ethyl benzene 
Xy1enes (total) 

Surrogate: 4-BFB 

Duplicate 
Gasoline Range Hydrocarbons 

Surrogate: 4-BFB 

Philip Nerenberg, Laboratory Manager 

Date 
Analyzed 

Spike 

Level 
Sample 

Result 
QC 

Result 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit 

Date Prepared: 9/19/97 
0970460-BLKI 

Extraction Method: EPA 5030 

9/19/97 

50.0 

0970460-BSI 

9/19/97 501 

50.0 

0970460-882 

9119/97 10.0 
10.0 

10.0 
30.0 

50.0 

0970460-BSJ 

9/19/97 20.0 

0970460-BSD2 
9/19/97 10.0 

" 10.0 
10.0 
30.0 
50.0 

0970460-DUPl 

9/19/97 
50.0 

P709352-0I 
20400 

ND 

ND 
ND 

ND 
ND 
ND 

46.6 

520 
50.0 

9.26 

8.94 
8.04 

23.0 
464 

18.5 

10.3 
9.69 
9.21 

25.9 
48.2 

19800 
49.5 

mg/m3 Air 

mg/m3 Air 

mg/m3 Air 

mg/m3 Air 

mg/m3 Air 

mg/m3 Air 

*Refer to 

1893912Dth Avenue NL Sulte 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane. WA 99206-4776 

9405 S.W Nimbus Avenue. Beaverton, OR 97008-7132 

0.200 

0.0500 
0.0500 

0.0500 
0.100 
8.00 

50.0-150 93.2 

50.0-150 104 
50.0-/50 100 

50.0-115 92.6 
50.0-115 89.4 
50.0-115 80.4 

50.0-115 76.7 

50.0-150 92.8 

50.0-115 92.5 

50.0-115 103 35.0 

50.0-115 96.9 35.0 
50.0-115 92.1 35.0 

50.0-115 86.3 35.0 
50.0-150 96.4 

50.0 
50.0-150 99.0 

of report for text oJ.notes 

% Notes• 

10.6 

8.05 

13.6 
11.8 

2.99 
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NORTH 
I CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 

1011 S. W. Klickitat Way, Suite 207 

Seattle, WA 98134 

Project: Tosco Terminals Phase IV Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/18/97 

Received: 9/19/97 

Reported: I 0/19/97 22:20 

-Diesel Hydrocarbons (cto:o.srand •Heavy Oil (C28-C40) p-er-oregon DEQ'Method TPH::o (modified)/Qualitf control , 
•. ·- -_____ ~:::::: .. _ _,,;~;~: .. :~t:i::;:~\,i::( · ·::;_N_oi-!h Cr~.~"' ~nalyticat- Poriland:: ' ::;[ · " · · <~: ; :_ _ __________ : ___ -~ ·:·_:: ..... 

Analyte 

Batch: 0970528 

Blank 

Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 

Surrogate: 1-Chlorooctadecane 

Blank 

Diesel Range: Hydrocarbons 

Heavy Oil Range Hydrocarbons 

Surrogate: 1-Chlorooctadecane 

LCS 

Diesel Range Hydrocarbons 

Surrogate: 1 -Chlorooctadecane 

Duplicate 

Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 

Surrogate: 1-Ch/orooctadecane 

Duplicate 

Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 

Surrogate: 1 -Chlorooctadecane 

Duplicate 

Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Batch: 1070159 

Blank 

Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 

Surrogate. 1-Chlorooctadecane 

LCS 
Diesel Range Hydrocarbons 

Surrogate: 1-Ch/orooctadecane 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date Spike Sample QC Reporting Limit Recov. RPD 
Analyzed Level Result Result Units Recov. Limits % Limit 

Date PreJ!ared: 9/22/97 Extraction Method: TPH-D Extraction 

0970528-BLKl 

9/23/97 ND mg!kg 25.0 

ND " 50.0 

" 5.00 3.90 50.0-150 78.0 

0970528-BLK2 

9/23/97 ND mg!kg 25.0 

ND " 50.0 

" 5.00 3.62 50.0-150 72.4 

0970528-BSl 

9/23/97 125 115 mg!kg 50.0-150 92.0 

5.00 4.62 " 50.0-150 92.4 

0970528-DUPI P709394-11 

9/24197 13400 13200 mglkg 50.0 

1070 1070 50.0 

5.00 ND " 50.0-/50 NR 

0970528-DUP2 P709313-04 

9/24/97 ND ND mglkg 50.0 

96.0 202 50.0 

5.00 3.93 " 50.0-150 78.6 

0970528-DUPJ P709313-05 
9/24/97 ND ND mglkg 50.0 

240 184 50.0 

5.00 3.98 " 50.0-150 79.6 

Date PreJ!ared: 1017/97 Extraction Method: TPH-D Extraction 

1070 159-BLK1 

1017/97 ND mg!kg 25.0 

ND 50.0 

" 5.00 3.90 50.0-150 78.0 

1070159-BS1 

1017/97 125 93.5 mg/kg 50.0-150 74.8 

5.00 4.55 50.0-150 91.0 

*Refer to end of report for text 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton. OR 97008-7132 

RPD 

% Notes• 

• 1.50 
0 

1 

71.1 9 

26.4 
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NORTH 
,CREEK 
ANALYTICAL 

BOTHELL • ( 425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Analyte 

Dul!licate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Dul!licate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

DuQiicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

.rogate: 1-Chlorooctadecane 

Philip Nerenberg, Laboratory Manager 

Project: Tosco Tenninals Phase III Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/18/97 
Received: 9/19/97 
Reported: 10119/97 22:20 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % 

1070 159-DUPI P709352-04 
1017/97 5430 5080 mg!kg 

13500 14200 
5.00 ND 50.0-150 NR 

1070 159-DUP2 P709402-07 
1017/97 ND ND mglkg 

" ND ND 
5.00 4.03 50.0-150 80.6 

1070 159-DUP3 P710110-02 
10/8/97 680 467 mg/kg 

" 1530 1030 
5.00 ND 50.0-150 NR 

•Refer to report for text 

16939120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

Limit % Notes* 

50.0 6.66 
50.0 5.05 

I 

50.0 
50.0 

50.0 37.1 
50.0 39.1 

1 

definitions. 
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NORTH 
]CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • Environmental Laboratory SeNicas 

RETEC 
I 0 II S. W. Klickitat Way, Suite 207 

Seattle, W A 98134 

Project: Tosco Terminals Phase Ill Portland 

Project Number: 3-3333 
Project Manager: Halah Voges 

Sampled: 9/18/97 

Received: 9119/97 
Reported: 10/I9/97 22:20 

. Volatile'O'rgani~- c~·mpou'nds "per EPA. Me:thod 8260Ai'Qu_a~ity Control': 
· · · · North.<;~eek"Arialy~_i.c~(:.~~ft_l_au~ · · ·· ·· ·· : .. ·. · · 

Analyte 

Batch: 1070375 

Blank 
Acetone 

Benzene 
Bromobenzene 

Bromochloromethane 
Bromodichloromethane 

Bromofonn 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butyl benzene 

tert-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 

Chloroethanc 
Chlorofonn 

Chloromethane 
2-Chlorotoluene 

4-Chlorotoluene 
1 ,2 -Di bromo-3-chloropropan e 

Dibromochloromethane 
1,2-Dibromoethane 
Di bromomethane 

I ,2· Dich !oro benzene 
I ,3-Dich !oro benzene 

1 ,4-Dichlorobenzenc 
Dichlorodifluoromethane 
I, ]. Di ch lorocthanc 

I ,2-Dichloroethane 

I, 1-Dichloroethene 
cis- I ,2-Dichloroethene 

trans-! ,2-Dichloroethene 

I ,2-Di chloropropane 
I ,3-D i ch \oro propane 

2,2-Dichloropropane 

I, 1-D i chloropropene 

cis-! ,3-Dichloropropcnc 
trans-1 ,3-Dichloropropene 

North Creek Analytical, Inc. 

llv 
Philip Nerenberg, Laboratory Manager 

Date 
Analyzed 

Spike 
Level 

Sample 

Result 

QC 

Result Units 
Reporting Limit Recov. 

Recov. Limits % 
RPD 

Limit 

RPD 

% Notes* 

Date Prepared: 10/15/97 
1070375-BLKl 

Extraction Method: MeOH Extraction 

I 0/15/97 

" 

" 

ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

NO 
ND 
ND 

NO 
ND 
ND 
ND 
NO 

uglkg dry 

" 

1250 

50.0 
50.0 
50.0 

50.0 
100 

500 
1250 
50.0 

50.0 
50.0 

50.0 
50.0 

500 
50.0 
500 

50.0 
50.0 
250 

50.0 
50.0 

50.0 
50.0 

50.0 
50.0 

500 
50.0 

50.0 
50.0 

50.0 
50.0 

50.0 
50.0 

50.0 

50.0 
50.0 

50.0 

• Refer to end of report for text 

18939 120th Avenue N.E , Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 SW. Nimbus Avenue, Beaverton, OR 97008-7132 

• 
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NORTH 
CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
lOll S.W. Klickitat Way, Suite 207 

Seattle, WA 98134 

Project: Tosco Terminals Phase ll/ Portland 

Project Number: 3-3333 
Project Manager: Halah Voges 

Sampled: 9/18/97 

Received: 9/19/97 
Reported: 10/19/97 22:20 

' 'j - ~- "~ 

!· '" ,~ .. Volatile Organic Compounds perEPAMethod.8260AIQualifY.Control 
·~.· ··· · . Nort!t_Cr~~kAnalyti~~~.~ P~~~and . · 

Analyte 

Blank (continued) 

Ethyl benzene 
Hexachlorobutadiene 

2-Hexanone 
lsopropylbenzene 
p-lsopropy !toluene 
4-Methyl-2-pentanone 

Methylene chloride 
Naphthalene 
n-Propylbenzene 

Styrene 
I, I, I ,2-Tetrachloroethane 
I, I ,2,2-Tetrachloroethane 

•

rachloroethene 
uene 

, ,3-Trichlorobenzene 

I ,2,4-Trichlorobenzene 
I, I, 1-Trichloroethane 

I, I ,2-Trichloroethane 
Trichloroethene 

Trichlorofluoromethane 
I ,2,3-Trlchloropropanc 

I ,2,4-T ri meth y !benzene 
I ,3,5-Trimethylbenzene 
Vinyl chloride 

a-Xylene 
m,p-Xylene 

Surrogate: 4-BFB 
Surrogate: Dibromofluoromethane 
Surrogate: Tolr1ene-d8 

LCS 

Benzene 
Chi oro benzene 
I, 1-Dichloroethene 

Toluene 

Trichloroethene 
Surrogate: 4-BFB 
Surrogate: Dibromofluoromethane 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date 
Analyzed 

Spike 
Level 

Sample 

Result 

QC Reporting Limit 

1070375-BLKI 
10/15/97 

1070375-BSI 

10/15/97 

/0.0 

10.0 

10.0 

10.0 
10.0 

10.0 
10.0 

10.0 
10.0 

10.0 

Result Units 

ND uglkg dry 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

10.3 

12.3 
7.97 

12.0 ug!kg dry 
10.2 

9.77 

8.95 
9.40 

9.00 
10.8 

189391201h Avenue N.E, Suite 101, Bothell, WA 98011-9508 
Eas111115 Montgomery, Suite B. Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132 

Recov. Limits 

50.0 

100 
250 

50.0 
50.0 
250 
500 
100 

50.0 
50.0 
50.0 

50.0 
50.0 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

500 
250 

50.0 
50.0 

500 
50.0 
50.0 

65.0-130 
65.0-130 

65.0-130 

66.0-142 

60.0-133 
59.0-172 
59.0-139 

62.0-137 
65.0-130 

65.0-130 

Recov. RPD RPD 

% Limit % Notes• 

103 
123 

79.7 

120 

102 

97.7 
89.5 

94.0 
90.0 

108 
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. NORTH 
lCREEK 

A ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • iiiiiiiiii Environmental Laboratory SetVices 

RETEC 
1011 S_W_ Klickitat Way, Suite 207 

Seattle, WA 98134 

Project: Tosco Terminals Phase II/ Portland 
Project Number; 3-3333 

Project Manager; Halah Voges 

Sampled: 9/18/97 

Received; 9/19/97 
Reported: 10/19/97 22:20 

Date Spike Sample QC 

Result 

Reporting Limit Recov. RPD RPD 
Analyte 

LCS (continued) 

Surrogate: Toluene-dB 

Matrix Spike 

Benzene 
Chlorobenzene 
1, 1-Dichloroethene 
Toluene 

T richloroethene 
Surrogate: 4-BFB 
Surrogate: Dibromofluoromethane 

Surrogate: Toluene-dB 

Matrix Spike Dup 
Benzene 
Chlorobenzene 

I, 1-Dichloroethene 
Toluene 

Trichloroethene 
Surrogate: 4-BFB 

Surrogate: Dibromofluoromethane 

Surrogate: Toluene-dB 

North Creek Analytical, Inc_ 

Philip Nerenberg, Laboratory Manager 

Analyzed Level Result Units 

1070375-BSl 
10115/97 10.0 7.74 ug/kg dry 

1070375-MSI P710205-0l 
10115/97 10.9 ND 12.7 ug!kg dry 

10.9 ND 10.8 
10.9 ND 9.08 
10.9 ND 8.86 " 
10.9 ND 9.95 
10.9 11.5 

10.9 13.6 

10.9 8.92 

1070375-MSDt P710205-01 
10115/97 10.9 ND 13.4 ug!kg dry 

" 10.9 ND IU 
10.9 ND 8.92 

10.9 ND 9.19 

10.9 ND 10.3 
10.9 12.0 

10.9 13.7 
,, 

10.9 8.70 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton. OR 97008-7132 

Recov. Limits % Limit % Notes* 

65.0-130 77.4 

66.0-142 117 
60.0-133 99.1 
59.0-172 83.3 
59.0-139 81.3 
62.0-137 91.3 

65.0-130 106 

65.0-130 125 

65.0-130 81.8 

66.0-142 123 25.0 5.00 • 60.0-133 104 25.0 4.83 
59.0-172 81.8 25.0 1.82 

59.0-139 84.3 25.0 3.62 
62.0-137 94.5 25.0 3.44 
65.0-130 l/0 

65.0-130 126 
65.0-130 79.8 

text of notes and 
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RETEC 

NORTH 
CREEK 
ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

1011 S.W. Klickitat Way, Suite 207 

Seattle, W A 98134 

Project: Tosco Terminals Phase III Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/18/97 

Received; 9/19/97 

Reported: 10/19/97 22:20 

# 

2 

3 

4 

5 

6 

7 

9 

DET 

NO 

NR 

dry 

Rccov. 

RPD 

Notes and Definitions 

Note 

The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentmtion and/or 
matrix interferences. 

MTBE did not confirm by GC/MS. 

This sample was extracted outside the recommended holding time. 

Unable to calculate surrogate recovery due to high analyte concentration. 

Detected hydrocarbons in the diesel range appear to be due to overlap of heavy/oil range hydrocarbons. 

This sample was analyzed outside the recommended holding time. 

One of the QC checks for this sample was out of control limits, possibly due to the sample matrix. The effect on the results 
could be quantitations biased slightly high. Since no analytes were detected, the quality of the data has not been affected. 

Surrogate recovery is outside control limits due to matrix interference. 

The RPD is above the control limit due to a non-homogeneous sample matrix. 

Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

Not Reported 

Sample results reported on a dry weight basis 

Recovery 

Relative Percent Difference 

•·rth Creek Analytical, Inc. 

/IJ 
Philip Nerenberg, Laboratory Manager 18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 

East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 
9405 S.W. Nimbus Avenue, Beaverton. OR 97008-7132 
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NORTH 
CREEK 
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18939 120!h Avenue N.E., Suire 101, Boihe!!, WA 9WII-9508 (206)481-9100 FAX 485-2992 ~ rr 0 fB) \\.,.rEasill115 Momgumcry,Suite B. Spokane. WA <J920b-4779 (509)924-9200 FAX924-9290 

.. _....,. ANALYTICAL 
EMironmental Laboratory Services 

~ ~ u ·u/ 9405S.W.NimbusAvenue. Beavcrlon,OR ')7008-7112 i501J643-9200 FAX644-no2 

CHAIN OF CUSTODY REPORT Work Order# I P 7 !J 13q 1- J 

REPORT TO: ~NVOICETO: 

A TTEI'fllON ft f-\ (/ \, \f (')~' ~-S ATTENTlON: 

ADDRESS l () 1 t 5 \.1-..) \L.?:c v_ ~ +c\. \.> 'W CJ...i. ADDRESS: 

Su..',l"'- '')_()'1 ~·an.-hUe WI\ ~~If 
IP!iONEG;l D G.) b '(_ y - 4 3 y '1 FAX: fL ~ (., ) /.., 2 4' - 1._~ ~ 9' I P.O. NUMBER: 

PROJECT NUMBF.R: 3 ~ '3;,) 3 
PRoJECTNAME: loSe 0 /e..r~ p\,se 1I / PIY1f/cvY'J l"o•IY"' 

RO<l'"'>t: 

SAMPLED BY: '}'" ·He_ V\ ( (_ '-.. 

CLI!'NT SAMPLE _J SAMPLING NCA SAMPLE 10 

lDENllFIC A TION DATI'JTIME (L!i><Jramry U"' Only) 

-~ P0 R.... ~ SG - ] -- /'2_ 11!8' (015 X 

I;T~on- - S6 ~ e:,- tl.. ?12_ 'X 

~IPOIZ- GP- l - l '4.>0 

r~ (PoR.. - G p _ ~-, - l . ~ 15(.. 

Is TPOQ..,- C.,P- 2.o - lc l'lLt9 X 
115 X !<.. 

-:" IPon...- Gr- ~ '3- 1 n 
feEt 

-l1 ! Po f._ - H A ~ 2-~ - I . S 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 Environmental l..Bboratory SeNices 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Sample Description 

TPOR-GP-1 1-19 

TPOR-GP-9-16 

TPOR-GP-33-6 

TPOR-GP-32-6 

TPOR-GP-28-5.5 

TPOR-HA-18·6 

TPOR-GP-29-5.5 

.R-GP-30-6 

OR-GP-1 0-16 

TPOR-GP-27-11 

TPOR-HA-34-9 

TPOR-HA-17-5 

Analytical, Inc. 

PhiUf!1:ril:::&::~t 

Project: Tosco Terminals Phase IU Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix 

P709402·01 Soil 

P709402-02 Soil 

P709402-03 Soil 

?709402-04 Soil 

?709402-05 Soil 

?709402-06 Soil 

P709402-07 Soil 

P709402-08 Soil 

?709402-09 Soil 

?709402-11 Soil 

P709402-12 Soil 

P709402-13 Soil 

Sampled: 9/19/97 
Received: 9/22/97 
Reported: I 0/16/97 12:59 

Date Sampled 

9/19/97 

9/19/97 

9/19/97 

9/19/97 

9/19/97 

9/19/97 

9/19/97 

9/19/97 

9/19/97 

9/19/97 

9/19/97 

9/19/97 

The results in this report apply to the samples anal:r-ed in accordance with the chain of custody am:um:enc. 
This analytical report must be reproduced in its entirety. 

18939 120th Avenue N.E., Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
lOt 1 S. W. Klickitat Way, Suite 207 

Seattle, W A 98134 

Project: Tosco Terminals Phase III Portland 

Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/19/97 

Received: 9/22/97 

Reported: 10/16/97 12:59 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 
North Creek Analytical- Portland 

Ana1yte 

TPOR-GP-ll-19 

Methyl tert-butyl ether 

Benzene 

Toluene 

Ethylbenzene 

Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-9-16 

Methyl tert-butyl ether 

Benzene 

Toluene 

Ethyl benzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-33-6 
Methyl tert-butyl ether 

Benzene 
Toluene 

Ethylbenzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-32-6 
Methyl tert-butyl ether 

Benzene 

Toluene 

Ethyl benzene 

Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-28-5.5 

Methyl tert-butyl ether 

Benzene 

Inc. 

Philip Nerenberg, Laboratory Manager 

Batch Date Date Surrogate 

Number Prepared Analyzed Limits 

P709402-01 

0970557 9/23/97 9/25/97 

" 

N 50.0-150 

P709402-02 
0970557 9/23/97 9/28/97 

50.0-150 

P709402-03 

0970557 9/23/97 9/29/97 

50.0-150 

P709402-04 

0970557 9/23/97 9/29/97 

It 

" " 50.0-150 

P709402-05 

0970557 9/23/97 9/25/97 

Reporting 

Limit Result 

20.0 ND 

0.500 ND 

0.500 ND 

0.500 ND 

0.500 ND 

20.0 388 

57.2 

40.0 ND 

1.00 ND 

1.00 ND 

1.00 ND 

1.00 ND 

40.0 1300 

NR 

4.00 ND 

0.100 ND 
0.100 ND 

0.100 ND 

0.100 ND 

4.00 43.3 

52.4 

200 ND 

0.100 ND 
0.100 ND 

0.100 ND 

0.100 ND 

4.00 75.5 

52.8 

20.0 ND 

0.500 ND 

Units 

Soil 

mg!kg 

% 

Soil 
mg/kg 

% 

Soil 
mg!kg 

" 

% 

Soil 

mg!k.g 

% 

Soil 

mg!k.g 

Notes* 

• I 

• Refer to end of report for text 

18939 120th Avenue N.E., Suite 101. Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643c9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tosco Terminals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled; 9119/97 
Received: 9/22/97 

Reported: 10116/97 12:59 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 
North Creek Analytical- Portland 

Analyte 

TPOR-GP-28-5.5 (continued) 
Toluene 
Ethylbenzene 

Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-HA-18-6 
Methyl tert-butyl ether 
Benzene 
Toluene 

Ethyl benzene 
Xylenes (total) 

TPOR-GP-29-5.5 
Methyl tert-butyl ether 

Benzene 
Toluene 

Ethyl benzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-30-6 
Methyl tert-butyl ether 

Benzene 
Toluene 
Ethylbenzene 

Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-10-16 
Methyl ten-butyl ether 

Benzene 

Toluene 
Ethylbenzene 

Inc. 

Philip Nerenberg, Laboratory Manager 

Batch Date Date Surrogate Reporting 
Number Prepared Analyzed Limits 

P709402-05 
0970557 9123/97 9/25/97 

" 

50.0-150 

P709402-06 
0970557 9/23/97 9/29/97 

" 

" 
50.0-150 

P709402-07 
1070265 10/11/97 10112/97 

" II 

II 

" 50.0-150 

P709402-08 
1070265 10111197 10/12/97 
II 

II 

II 

,, 
50.0-150 

P709402-09 
1070265 10/11197 I 0/13/97 

" 

" 

18939 12(Jth Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776-

9405 s.w. Nimbus Avenue. Beaverton. OR 97008-7132 

Limit 

0.500 
0.500 

0.500 
20.0 

8.00 
0.200 
0.200 

0.200 
0.200 

8.00 

0.0500 

0.0500 
0.0500 
0.0500 

0.0500 
2.00 

0.0500 

0.0500 
0.0500 
0.0500 

0.0500 
2.00 

2.50 
2.50 

2.50 
2.50 

Result 

ND 
ND 
ND 
258 

58.0 

ND 
ND 
ND 
ND 

ND 
154 

43.6 

ND 
ND 
ND 
ND 
ND 

ND 
50.4 

ND 
ND 
ND 
ND 
ND 

24.5 

53.2 

ND 

ND 

ND 
ND 

Units 

Soil 
mglkg 

" 

% 

Soil 
mglkg 

" 
% 

Soil 

mglkg 

" 

% 

Soil 
mglkg 
H 

" 

" 
% 

Soil 
mglkg 

" 

2 

text of notes and definitions. 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 

Environmental Laboratory Services PORTLAND • (503) 643-9200 • FAX 644-2202. 

RETEC Project: Tosco T errninals Phase IV Portland Sampled: 9/19/97 

lOll S. W. Klickitat Way, Suite 207 Project Number: 3-3333 Received: 9122/97 
Seattle, W A 98134 Project Manager: Halah Voges Reported: 1 0/16/97 12:59 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 

Analyte 

TPOR-GP-10-16 (continued} 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a.a-TFr 

TPOR-GP-27-11 

Methyl tert-butyl ether 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFJ 

TPOR-HA-34-9 
Methyl tert-butyl ether 

Benzene 
Toluene 

Ethylbenzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 

Surrogate: a,a,a-TFJ 

TPOR-HA-17-5 
Methyl tert-butyl ether 

Benzene 
Toluene 

Ethylbenzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

North Inc. 

Philip Nerenberg, Laboratory Manager 

North Creek Analytical- Portland 

Batch Date Date Surrogate Reporting 

Number Prepared Analyzed Limits Limit 

P709402-09 

1070265 10/11197 10113/97 2.50 

" 100 

" " 50.0-/50 

P709402-ll 

1070265 10/11197 10113/97 0.0500 

0.0500 
H 0.0500 

" 0.0500 

0.0500 
2.00 

,, 
50.0-/50 

P709402-12 

1070265 10/11/97 10/12197 0.0500 

0.0500' 
0.0500 
0.0500 

" 0.0500 

2.00 
50.0-150 

P709402-13 

1070265 10/11/97 10/13/97 0.0500 

" 0.0500 

" 0.0500 

" 0.0500 
0.0500 

" 2.00 

" 50.0-150 

*Refer to end 

18939 120th Avenue N.E , Suite Hll, Bothell. WA 98011-9508 
East 11115 Montgomery, Surte B, Spokane WA 99206-4776 

9405 S.W. Nimbus AYenue. Beaverton. OR 97008-7132 

Result Units Notes* 

Soil M 
ND mglkg 
648 

NR % 1 

Soil §_ 
ND mg!kg 
ND It 

ND 
ND 
ND 

NO 
55.6 % 

Soil §_ • ND mglkg 

ND 
ND 

ND 
ND 

17.0 It 

70.8 % 

Soil I ~ 
ND mglkg 
ND " 
ND 
ND 

ND 
ND " 

38.8 % 2 

text of notes and 

Page 4 of 12 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tasca Terminals Phase IV Portland 

Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/19/97 
Received: 9/22/97 
Reported: l 0116/97 12:59 

Diesel Hydrocarbons (CJO-C28) and Heavy Oil (C28-C40) per Oregon DEQ Method TPH-D (modified) 
North Creek Analytical - Portland 

Analyte 

TPOR-GP-11-19 

Diesel lUnge Hydrocarbons 
Heavy Oil Range Hydrocarbons 

Surrogate: 1-Ch/orooctadecane 

TPOR-GP-9-16 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

Surrogate: 1-Ch/orooctadecane 

TPOR-GP-33-6 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

.rogate: 1-Chlorooctadecane 

~OR-GP-32-6 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

Surrogate: 1-Chlorooctadecane 

TPOR-GP-28-5.5 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

Surrogate: 1 -Chi orooctadecane 

TPOR-HA-18-6 
Diesel lUnge Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

TPOR-GP-29-5.5 
Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 

Surrogate: 1-Ch/orooctadecane 

TPOR-GP-30-6 

Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

Surrogate: 1 -Chlorooctadecane 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch 
Number 

Date Date Surrogate 

Prepared Analyzed Limits 

0970588 9/24/97 

0970588 9/24/97 

0970588 9/24/97 

.. 

0970588 9/24/97 

0970588 9/24/97 

,, 

0970588 9/24/97 

,, 

1070159 1017/97 

1070159 1017/97 

P709402-01 

9/24/97 

50.0-150 

P709402-02 
9/24/97 

50.0-150 

P709402-03 
9/24/97 

50.0-150 

P709402-04 

9/24/97 

50.0-150 

P709402-05 

9/25/97 

50.0-150 

P709402-06 

9/24/97 

50.0-150 

P709402-07 

1017/97 

50.0-150 

P709402-08 

1017/97 

50.0-150 

Reporting 

Limit 

25.0 
50.0 

25.0 
50.0 

25.0 
50.0 

25.0 
50.0 

250 
500 

25.0 
50.0 

25.0 
50.0 

25.0 
50.0 

Result 

3110 
NO 

85.4 

145U 

NO 

77.2 

930 
86.0 

87.8 

525 
NO 

74.8 

6400 

ND 

NR 

3700 

57.5 

86.4 

NO 

ND 

76.8 

43.5 

NO 
97.8 

Units 

Soil 
mg!kg 

% 

Soil 
mg/kg 

% 

Soil 
mg!kg 

% 

Soil 
mg/kg 

% 

Soil 
mg/kg 

% 

Soil 
mg!kg 

% 

Soil 
mg!kg 

% 

Soil 
mg!kg 

% 

Notes• 

1 

*Refer to end of report for text of notes and definitions. 

18939 120th A~enue N.E, Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite 8, Spokane, WA 99206·4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Terminals Phase Ill Portland 

Project Number: 3-3333 
Project Manager: Halah Voges 

Sampled: 9119/97 
Received: 9/22/97 

Reported: 10/16/97 12:59 

Diesel Hydrocarbons (Cl0-C28) and Heavy Oil (C28-C40) per Oregon DEQ Method TPH-D (modified) 
North Creek Analytical- Portland 

Analyte 

TPOR-GP-10-16 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Ch/orooctadecane 

TPOR-GP-27-ll 
Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 
Surrogate.· I -Ch/orooctadecane 

TPOR-HA-34-9 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

TPOR-HA-17-5 
Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 
Surrogate: I -Chlorooctadecane 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch 
Number 

Date Date Surrogate 
Prepared Analyzed Limits 

1070159 1017/97 

" 

1070 159 10/7/97 

" " 

1070159 1017/97 

1070159 1017/97 

" 

P709402-09 

I 0/8/97 

50.0-150 

P709402-11 

1017/97 

50.0-150 

P709402-12 

1017/97 

50.0-150 

P709402-13 

10/7!97 

50.0-150 

Reporting 
Limit 

500 

1000 

25.0 
50.0 

25.0 
50.0 

25.0 
50.0 

Result 

21500 
ND 
NR 

ND 
ND 

94.0 

63.0 
ND 

97.8 

ND 
ND 

93.0 

Units 

Soil 
mglkg 
" 
% 

Soil 
mglkg 

% 

Soil 
mg!kg 

% 

Soil 
mglkg 

% 

Notes* 

1 

!. 

• Refer to end of report for text 

18939 120th Avenue N.E .. Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
~CREEK 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Tenninals Phase IV Portland 
Project Number: 3-3333 

Sampled: 9/19/97 
Received: 9/22/97 
Reported: 10/16/97 12:59 Project Manager: Halah Voges 

-·.~: :·;~ GasollneHy(li()ciirfiODS:(se-nzenejo'l\laph.tlialeiie} and BTEX per~Ore.gori DEQ TPH:.;G;and~EPA8020AJQualifY. Confrol-,· ~--;.~; • 
:~ .: ... ~.:.~:.:·:::_ .. ~:~;~:::~L-~:J~¥J~if[;j1~~f:I;!~i~:~~1i~~~mf~~:~:3-.·~or,t~:~.~r~e.!':·A~a.•Y!.ic~.f:J)~.r:tJa~d;;;;i:i5·H·f;;;;:ililr;-6;;;;~;::~~~:~~lii1i:(;::~-!~::::: .. :· .. ·::~:.,·. · 

Analyte 

Batch: 0970557 
Blank 
Methyl ten-butyl ether 
Benzene 
Toluene 
Ethy !benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

& 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

LCS 
Methyl tcrt-butyl ether 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Matrix Spike 
Benzene 
Toluene 

Philip Nerenberg, Laboratory Manager 

Date 
Analyzed 

Spike 
Level 

Sample 
Result 

QC Reporting Limit 
Result Units Recov. Limits 

Recov. RPD RPD 
% Limit % Notes* 

Date Prepared: 9123/97 
0970557-BLKI 

Extraction Method: MeOH Eitraction 

9/23/97 ND mglkg 
ND 
ND " 
ND 

" ND 
ND 

2.50 2.43 

0970557-BSI 
9/23/97 31.3 30.3 mg/kg 

2.50 2.49 " 

0970557-BS2 
9/23/97 0.500 0.502 mglkg 

0.500 0.515 
0.500 0.498 " 

1.50 1.50 

" 2.50 2.39 

0970557-BSJ 
9/25/97 0.100 0.0940 mglkg 

0970557-DUPl P709365-01 
9/24/97 ND ND mglkg 

2.50 1.53 " 

0970557-DUP2 P709369-01 
9/24/97 ND ND mglkg 

" 2.50 2.17 

0970557-DUP3 P709402-0l 
9/25/97 388 455 mglkg 

2.50 /.33 

0970557-MSI P709369-01 
9/24/97 0.500 ND 0.477 mgfkg 

0.500 ND 0.488 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery. Suite B. Spokane. WA 99206-4 776 

9405 SW. Nimbus Avenue, Beaverton, OR 97008-7132 

2.00 
0.0500 
0.0500 
0.0500 
0.0500 

2.00 
50.0-150 97.2 

50.0-150 96.8 
50.0-150 99.6 

69.0-138 100 
53.0-151 103 
61.0-141 99.6 
62.0-144 100 
50.0-150 95.6 

50.0-150 94.0 

50.0 
50.0-150 61.2 

50.0 
50.0-150 86.8 

50.0 15.9 
50.0-150 53.2 

56.0-123 95.4 
54.0-123 97.6 

to end of report for text of notes and definitions. 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924~9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
1 011 S. W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Terminals Phase I1J Portland 
Project Number: 3-3333 

Sampled: 9/19/97 
Received: 9/22/97 
Reported: 10/16/97 12:59 Project Manager: Halah Voges 

~;:~~: :·:Gasoline:Hydrocartions(Be.tieii~-"foNaphthaleoefa·n(fBJE?':P~i:'Qregon ~~Q:TPn:G a·itd EPA so2oNQ_uality:coijt~ot~ ~- , .~ 
;~·- • : .••. ·:' _) ;:_, -~ ~ :..: ... :::: _:.'.::::.::- --~ c' .. ·.: __ ·· :: .. ::: .:·~_N!>-:!_~-~~~e~ _A~alytical-; Porfl~n~ : .: ..... :'· _ :~::,;,' '' ";:~-:~~-·:.:: ':~. :;'-'> -~: ,:·: ... :<_~:.:;:~>t. 

Analyte 

Matrix Spike (continued) 
Ethyl benzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

Matrix Spike Dup 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

Batch: 1070265 
Blank 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 
Benzene 
Toluene 
Ethyl benzene 
Xylcncs (total) 
Surrogate: a,a,a-TFT 

LCS 
Methyl tert-butyl ether 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

North Creek Analytical, Inc. 

/),J 
Philip Nerenberg, Laboratory Manager 

Date 
Analyzed 

Spike 
Level 

Sample 
Result 

0970557-MSI P709369-01 
9/24/97 0.500 NO 

1.50 ND 
2.50 

0970557-MSDI P709369-0l 
9/24/97 0.500 ND 

0.500 ND 
0.500 NO 

1.50 ND 
2.50 

QC 
Result 

0.475 
1.42 
2.28 

0.472 
0.485 
0.472 

1.41 
1.98 

Units 

mgfkg 

mg/kg 

Reporting Limit Rccov. 
Recov. Limits % 

45.0-130 95.0 
50.0-127 94.7 
50.0-150 91.2 

56.0-123 94.4 
54.0-123 97.0 
45.0-130 94.4 
50.0-127 94.0 
50.0-150 79.2 

RPD 
Limit 

17.0 
24.0 
20.0 
20.0 

RPD 
% Notes* 

1.05 
0.617 
0.634 
0.742 

Date Prepared: 10/11/97 
1070265-BLKI 

Extraction Method: MeOH Extraction 

10/12/97 

1070265-BSI 
10112/97 

1070265-BS2 

2.50 

31.3 
2.50 

10/12/97 0.500 

1070265-883 

0.500 
0.500 

1.50 
2.50 

10/12/97 0.0200 

1070265-DUPl P709352-04 
10/13/97 ND 

ND mg/kg 
ND 
ND 
ND 
ND 
ND 

1.32 

34.3 mg/kg 
2.02 

0.470 mglkg 
0.500 
0.485 

1.48 
2.16 

0.0213 mg/kg 

NO mg!kg 
1.06 

18939 120!11 Avenue N E, Suite 101. Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132 

0.0500 
0.0500 • 0.0500 
0.0500 
0.0500 

2.00 
50.0-150 52.8 

50.0-150 110 
50.0-150 80.8 

69.0-138 94.0 
53.0-151 100 
61.0-141 97.0 
62.0-144 98.7 
50.0-150 86.4 

50.0-150 106 

50.0 
50.0-150 42.4 

Page 8 of 12 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 

1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tosco Terminals Phase lll Portland 
Project Number: 3-3333 

Sampled: 9/19/97 
Received: 9/22/97 

Reported: 10/16/97 12:59 Project Manager: Halah Voges 

asoilne~H' .ilr~ca~ttoos (Benzene:toNaplithalenefan<rsTEx per-oregon DEQ:TPH.:G :and EPA so2 
1r~~;H~:+;,.} ·:< ~ , ~:: ;!;h::~-:; ., ~~[jf.:iU~·ori~~_<::r~~J{ ~naly:~i~8.i ~. P~-~.l~nd :. · _· :".' :~ :.· · · : )' . :::;e 

Analyte 

Duplicate 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 

Surrogate: a,a,a-TFT 

Matrix Spike 
Benzene 
Toluene 

Ethylbenzene 
Xylencs (total) 

arogate: a,a,a-TFT 

'trix Spike Dup 
Benzene 
Toluene 

Ethyl benzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

Date 
Analyzed 

Spike 

Level 

Sample 
Result 

l070265-DUP2 P709394-03 
10/12/97 NO 

2.50 

1070265-DUPJ 

10/12/97 

1070265-MSI 
10/12/97 

2.50 

" 2.50 

1 070265-MSD I 
10/12/97 

" 

2.50 

P709394-16 
5.78 

P709352..()6 

ND 
ND 

NO 
ND 

P709352-06 

NO 
NO 

NO 
NO 

QC 
Result 

NO 

1.69 

3.58 

1.66 

0.370 
0.385 

0.380 
1.18 
1.75 

0.362 
0.368 
0.365 

1.12 
1.46 

Units 

mglkg 

mg/kg 

mg/kg 

mg/kg 

Reporting Limit Recov. 
Recov. Limits % 

50.0-150 67.6 

50.0-150 66.4 

56.0-123 
54.0-123 
45.0-130 
50.0-127 
50.0-150 70.0 

56.0-123 
54.0-123 
45.0-130 

50.0-127 
50.0-150 58.4 

RPD 

Limit 

50.0 

50.0 

17.0 
24.0 

20.0 
20.0 

RPD 
% Notes* 

47.0 

.rth Creek Analytical, Inc. • Refer to en.d of report for te:t>t of notes and definitions. 

!1J 
Philip Nerenberg, Laboratory Manager 1 89391201h Avenue N.E., Suite 101, Bothell, WA 98011-9508 

East 11115 Montgomery, Surte B. Spokane, WA 99206.4776 
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTHELL • ( 425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202. 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Terminals Phase II! Portland 
Project Number: 3-3333 

Sampled: 9/19/97 
Received: 9/22/97 
Reported: 10/16/97 12:59 Project Manager: Halah Voges 

· ·:Di~eJH.f~~o~ai~i>n·~(qt~:~~f~nd:ueavy 0.~1 <~S:C40fli~·r:~fegoll.·.»EQ'M¥~~o~:fJP!!~P,X~~-ified)/QualitY:·c~ntrorc; 1;:' ·, 
: -~ .. · ·_ ..... ; ,~:~::~L:;~:~t}~~;~-::u:::;jfL~nrwu.\·,):A.;~:i}·.::,;~·: .. ~.:: ~~~~~--:~E~e~. ~~~~y~_ica1· :J:~~~t_I~~~:~;:+ ::Utci~;::·i:i!i~!:~:;H':;:::~ : :_;~i:;:,::.L:Il. ,~-::>::!· ::,· :,:~~:; ~:·}:~·~::::,: 

Analyte 

Batch: 0970588 
Blank 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

LCS 
Diesel Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

Duplicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Duplicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Duplicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Ch/orooctadecane 

Batch: 1070159 
Blank 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

LCS 
Diesel Range Hydrocarbons 
Surrogate: 1 -Ch/orooctadecane 

Duplicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Ch/orooctadecane 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limit % Notes• 

Date PreJ!ared: 9/24/97 Extraction Method: TPH-D (OR} 
0970588-BLKl 
9/24/97 ND mglkg 25.0 

ND 50.0 
5.00 3.76 " 50.0-150 75.2 

0970588-881 
9/24/97 125 109 mglkg 50.0-150 87.2 

5.00 4.47 50.0-150 89.4 

0970588-DUPI P709402-0l 
9124/97 3110 2460 mglk:g 50.0 23.3 

ND NO 50.0 
5.00 4.61 50.0-150 92.2 • 0970588-DUP2 P709402-05 

9/24/97 6400 3200 mglk:g 50.0 66.7 7 
ND NO " 50.0 

5.00 5.55 50.0-150 Ill 

0970588-DUP3 P709436-09 
9/25/97 NO ND mg/kg 50.0 

ND ND " 50.0 
5.00 4.01 

,, 
50.0-150 80.2 

Date PreJ!ared: 1017/97 Extraction Method: TPH-D Extraction 
1070159-BLKl 
10/7/97 ND mglkg 

ND 

" 5.00 3.90 " 

1070159-BSJ 
1017/97 125 93.5 mglkg 

" 5.00 4.55 

1070159-DUPI P709352-04 

1017/97 5430 5080 mglkg 
13500 14200 

5.00 ND " 

18939 120th Avenue N .E .. Suite 101. Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 SW Nimbus Avenue, Beaverton. OR 97008-7132 

25.0 
50.0 

50.0-150 78.0 

50.0-150 74.8 
50.0-/50 91.0 

50.0 6.66 
50.0 5.05 

50.0-150 NR 

to end of report for text of notes and 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Tenninals Phase Ill Portland 
Project Number: 3-3333 

Sampled: 9/19/97 
Received: 9/22/97 

Reported: 10/16/97 12:59 

Analytc 

Dul!licate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Dul!licate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

• 

Creek Analytical, Inc. 

(j) 
' Philip Nerenberg, Laboratory Manager 

Project Manager: Halah Voges 

Date Spike Sample QC Reporting Limit Rccov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limit % Notes• 

I 070 l59-DUP2 P709402-07 
10/7197 ND ND mg!kg 50.0 

ND ND It 50.0 , 
5.00 4.03 50.0-150 80.6 

1070 159-DUP3 P710110-02 
10/8/97 680 467 mg!kg 50.0 37.1 

1530 1030 It 50.0 31).1 
, 

5.00 ND 
,, 50.0-150 NR 1 

•Refer to end of report for text of notes and definitions. 

18939120th Avenue N.E.. Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton, OR 970()8-7132 
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NORTH 
CREEK 
ANALYTICAL • FAX 485-2992 

• FAX 924-9290 

Environmental Laboratory SeNices 

BOTHELL • (425)481-9200 
SPOKANE • (509) 924-9200 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
1011 S.W. Klickitat Way, Suite 207 

Seattle, WA 98134 

# Note 

Project: Tosco Terminals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Notes and Definitions 

Sampled: 9/19/97 

Received: 9/22/97 
Reported: 10/16/97 12:5 9 

The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or 
matrix interferences. 

2 Surrogate recovery is outside control limits due to matrix interference. 

3 The reporting limit for this sample was raised due to matrix interference. 

4 This sample was extracted outside the recommended holding time. 

5 Reporting limits raised due to dilution necessary for analysis. 

6 This sample was analyzed outside the recommended holding time. 

7 The RPD is above the control limit due to a non-homogeneous sample matrix. 

DET Analyte DETECTED 

ND Analyte NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

Recov. Recovery 

RPD Relative Percent Difference 

North Creek Analytical; Inc. 

Philip Nerenberg, Laboratory Manager 18939120th Avenue N.E., Suite 101, Bothell, WA 98011·9508 
East 11115 Montgomery, Suite B. Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

• 

• 
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NORTH 
1
CREEK 
ANALYTICAL BOTHELL • (425} 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 

Seattle, W A 98134 

Sample Description 

TPOR-SG-5-12 

TPOR-SG-3-11.5 

TPOR-SG-1- t 2 

TPOR-GP-3-2.8 

TPOR-GP-4-5 

TPOR-GP-5-9 

TPOR-HA-2-t 1.5 

• 

Inc. 

Project: Tosco Terminals Phase II/ Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix 

?709352-01 Air 

?709352-02 Air 

?709352-03 Air 

?709352-04 Soil 

?709352-05 Soil 

?709352-06 Soil 

?709352-07 Soil 

Sampled: 9117/97 

Received: 9118/97 
Reported: I 0/16/97 18: 10 

Date Sampled 

9/17/97 

9/17/97 

9/17/97 

9/17/97 

9/17/97 

9/17/97 

9117/97 

The results in is report apply to the samples in accordance with chain of custody document. 
This analytical report must be reproduced in its entirety. 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4 776 

9405 S.W. Nimbus Avenue. Beaverton, OR 97008·7132 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202. 

RETEC 
lOll S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project Tosco Tenninals Phase IU Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/17/97 
Received: 9/18/97 
Reported: 10/16/97 18:10 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 
North Creek Analytical - Portland 

Analyte 

TPOR-GP-3-2.8 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a·TFT 

TPOR-GP-4-5 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-GP-5-9 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 

Surrogate: a,a.a-TFT 

TPOR-HA-2-11.5 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethylbenzcnc 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch 
Number 

Date 
Prepared 

Date Surrogate 
Analyzed Limits 

P709352-04 
1070265 10/11/97 10/13/97 

" 

0970490 9/19/97 

50.0-150 

P709352-05 
9/19/97 

50.0-150 

P709352-06 
1070265 10/11/97 I 0/12/97 

" 

" 

0970490 9/19/97 

It 

t~ II 

50.0-150 

P709352-07 

9/20/97 

50.0-150 

Reporting 

Limit 

0.0500 
0.0500 
0.0500 
0.0500 
0.0500 

2.00 

0.0500 
0.0500 

0.0500 
0.0500 
0.0500 

2.00 

0.0500 
0.0500 
0.0500 
0.0500 
0.0500 

2.00 

0.100 
0.100 
0.100 
0.100 

0.100 
4.00 

Result 

ND 
ND 

ND 
ND 
ND 
ND 

43.6 

ND 
0.0777 
0.201 
0.127 
0.132 

30.5 
57.2 

ND 

ND 
ND 

ND 
ND 
ND 

70.4 

ND 
ND 
ND 
ND 

ND 
169 

71.2 

Units 

Soil 
mglk.g 

% 

Soil 
mgfkg 

" 

% 

Soil 
mgfkg 

% 

Soil 
mgfkg 

" 

% 

Notes• 

I 

• 
5 

*Refer to end of report for text of notes and 

18939120th Avenue N.E .. Suite 101. Bothell, WA 98011-9508 
East11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton. OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 

Seattle, W A 98134 

Project: Tosco Terminals Phase 1V Portland 

Project Number: 3-3333 
Project Manager: Halah Voges 

Sampled: 9/17/97 
Received: 9/18/97 

Reported: I 0/16/97 18:10 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per EPA Method 8015 (modified) and 8020A 
North Creek Analytical ~Portland 

Analyte 

TPOR-SG-5-12 
Methyl tert-butyl ether 

Benzene 
Toluene 

Ethylbenzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: 4-BFB 

TPOR-SG-3-11.5 
Methyl tert-butyl ether 

Benzene 
Toluene 

.ylbenzene 
lenes {total) 

Gasoline Range Hydrocarbons 

Surrogate: 4-BFB 

TPOR-SG-1-12 
Methyl tert-butyl ether 

Benzene 
Toluene 

Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 

Surrogate: 4-BFB 

Philip Nerenberg, Laboratory Manager 

Batch Date Date Surrogate 

Number Prepared Analyzed Limits 

P709352-0l 

0970460 9119/97 9/19/97 

" 
" " 50.0-/50 

P709352-02 

0970460 9/19/97 9/19/97 

" 
" 

" 50.0-150 

P709352-03 

0970460 9/19/97 9/19/97 

" 

" 

50.0-150 

Reporting 
Limit 

40.0 

10.0 
10.0 

10.0 
20.0 

1600 

0.200 

0.0500 
0.0500 

0.0500 
0.100 

8.00 

1.00 
0.250 

0.250 
0.250 

0.500 
80.0 

Result 

1850 

440 
246 

27.4 

22.4 
20400 

99.6 

ND 
NO 

ND 
NO 

NO 
ND 

94.0 

29.9 
30.3 

49.8 
17.5 
6.34 

3010 
/25 

Units 

Air 

mglm' Air 

% 

Air 

mglm' Air 

% 

% 

Notes* 

2 

*Refer to end of report for te:rt of notes and definitions. 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 

lOll S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tosco Terminals Phase Ill Portland 
Project Number; 3-3333 

Project Manager: Halah Voges 

Sampled: 9/17/97 

Received: 9/18/97 
Reported: I 0116/97 18: 10 

Diesel Hydrocarbons (Cl0-C28) and Heavy Oil (C28-C40) per Oregon DEQ Method TPH-D (modified) 
North Creek Analytical - Portland 

Analyte 

TPOR-GP-3-2.8 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

TPOR-GP-4-5 

Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: I -Chlorooctadecane 

TPOR-GP-5-9 

Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

Surrogate: 1-Chlorooctadecane 

TPOR-HA-2-11.5 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch 
Number 

Date Date Surrogate 
Prepared Analyzed Limits 

Reporting 
Limit 

1070159 1017/97 

09705 1 0 9/22/97 

" 

1070159 1017/97 

~~ ,, 

0970510 9/22/97 

" ,, 

P709352-04 

1017/97 

" 
50.0-150 

P709352-05 

9/23/97 

50.0-150 

P709352-06 

10/7197 

50.0-150 

P709352-07 

9/23/97 

50.0-150 

18939 120U1 Avenue N.E .. Suite 101. Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 SW Nimbus Avenue. Beaverton. OR 97008-7132 

1250 
2500 

25.0 

50.0 

25.0 

50.0 

25.0 

50.0 

Result 

5430 
13500 

NR 

106 
ND 

76.4 

ND 
ND 

95.6 

156 
ND 

81.2 

Units 

Soil 
mgfkg 

" 
% 

Soil 
mg!kg 

" 
% 

Soil 

rng!kg 

% 

Soil 
rnglkg 

% 

Notes* 

J. 
4 

6 

• 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 

lOll S. W_ Klickitat Way, Suite 207 
Seattle, W A 98134 

Analyte 

TPOR-HA-2-11.5 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromofonn 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butyl benzene 
tert-Butylbenzene 
Carbon tetrachloride 

•

oro benzene 
oroethane 

Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
I, 2-Dibromoethane 
Dibromomethane 
I ,2-Dichlorobenzene 
I ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
I , 1-Dichloroethene 
cis-! ,2-Dichloroethene 
trans- I ,2-Dichloroethene 
I ,2-Dichloropropane 
I ,3-Dichloropropane 
2,2-Dichloropropane 
I, 1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1 ,3-Dich loropropenc 
Ethylbenzene 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: ToS~.:O Tenninals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Volatile Organic Compounds per EPA Method 8260A 
North Creek Analytical - Portland 

Batch 
Number 

Date 
Prepared 

1070063 9/30/97 

Date Surrogate 
Analyzed Limits 

P709352-07 
9/30/97 

" 

Reporting 
Limit 

1250 
50.0 
50.0 
50.0 
50.0 
100 
500 

1250 
50.0 
50.0 
50.0 
50.0 
50.0 
100 

50.0 
250 

50.0 
50.0 
250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
100 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Sampled: 9117/97 
Received: 9/18/97 
Reported: 10/16/97 18: 10 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
388 
219 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

Units 

Soil 
uglkgdry 

" 

" 

Notes* 

*Refer to end of report for text of notes and definitions. 

1893912oth Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206·4 776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 

lOll S.W. Klickitat Way, Suite 207 

Seattle, WA 98134 

Analyte 

TPOR-HA-2-11.5 (continued) 

Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 

p-Isopropyltoluene 

4-Methyl-2-pentanone 

Methylene chloride 

Naphthalene 

n-Propylbenzene 

Styrene 

1, 1, 1,2-Tetrachloroethane 

I, I ,2,2-Tetrachloroethane 

T etrachloroethene 

Toluene 

1 ,2,3-Trichlorobenzene 
I ,2,4-Trichlorobenzene 

1, 1,1-Trichloroethane 

I, 1,2-Trichloroethane 

Trichloroethene 
Trichlorofluoromethanc 

I ,2,3-Trichloropropane 

I ,2,4-Trimethylbenzenc 

I ,3,5-Trimethylbenzene 

Vinyl chloride 

o-Xylene 

m,p-Xylene 

Surrogate: 4-BFB 
Surrogate: Dibromofluoromethane 
Surrogate: Toluene-dB 

North Creek 

Philip Nerenberg, Laboratory Manager 

Project: Tosco Tcnninals Phase III Portland 

Project Number: 3-3333 

Project Manager: 1-!alah Voges 

Volatile Organic Compounds per EPA Method 8260A 
North Creek Analytical- Portland 

Batch 

Number 
Date Date Surrogate Reporting 

Prepared Analyzed Limits 

1 070063 9/3 0/97 

P709352-07 

9/30/97 

,, 

65.0-130 
65.0-130 
65.0-130 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

Limit 

100 

250 

50.0 

50.0 

250 

500 

100 
50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 
50.0 

50.0 

50.0 

100 

50.0 

50.0 

Sampled: 9/17/97 
Received: 9/18/97 

Reported: I 0/16/97 18: 10 

Result 

NO 

ND 

NO 

ND 

NO 
ND 

ND 
180 

ND 

NO 

ND 

ND 
ND 

ND 

NO 

ND 

NO 

ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
124 

116 

89.1 

Units 

Soil 

uglkg dry 

" 

% 

text of notes and 

Notes* 

• 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
lOll S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Project: Tosco Terminals Phase II/ Portland 
Project Number: 3-3333 

Sampled; 9/17/97 
Received: 9/18/97 
Reported: 10/16/97 18:10 

I sample Name 

TPOR-HA-2-11.:5 

• 

• orth Creek Analytical, Inc. 

&£; 
Philip Nerenberg, Laboratory Manager 

Project Manager: Halah Voges 

LabiD 

Dry Weigbt Determinatio.n 
North Creek Analytical- Portland 

Matrix 

P7093:52-07 Soil 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

Result Units 

73.8 % 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202. 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Analyte 

Batch: 0970490 
Blank 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFI 

LCS 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFI 

Matrix Spike 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Surrogate: a,a,a-TFI 

Matrix Spike Dup 
Benzene 
Toluene 
Ethyl benzene 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: Tosco Terminals Phase II! Portland Sampled: 9117/97 
Project Number: 3-3333 Received: 9118/97 

Project Manager: Halah Voges Reported: 10/16/97 18:10 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limit % Notes• 

Date Prepared: 9/19/97 Extraction Method: MeOH Extraction 
0970490-BLKl 
9119/97 ND mg!kg 0.0500 

ND 0.0500 
ND 0.0500 

" ND " 0.0500 
ND 2.00 

II 2.50 2.15 " 50.0-150 86.0 

0970490-BSl 
9/19/97 31.3 27.0 mg/kg 50.0-150 86.3 

2.50 2.13 50.0-150 85.2 

0970490-BS2 • 9/19/97 0.500 0.490 mg!kg 69.0-!38 98.0 
0.500 0.517 " 53.0-151 103 
0.500 0.508 61.0-141 102 

1.50 1.55 62.0-144 103 
2.50 1.35 50.0-150 54.0 

0970490-DUPl P709385-03 
9/19/97 7.02 8.90 mg!kg 50.0 23.6 

2.50 1.64 It 50.0-150 65.6 

0970490-DUPl P709385-04 

9/19/97 3.08 3.35 mg!kg 50.0 8.40 
2.50 1.70 II 50.0-150 68.0 

0970490-MSJ P709385-04 
9/19/97 0.500 ND OAOO mg!kg 56.0-123 80.0 

0.500 ND 0.412 54.0-123 82.4 
0.500 ND 0.412 45.0-130 82.4 

1.50 ND 1.27 to 50.0-127 84.7 

" 2.50 1.65 50.0-150 66.0 

0970490-MSDl P709385-04 

9/19/97 0.500 ND 0.435 mg!kg 56.0-123 87.0 17.0 8.38 
0.500 ND 0.455 to 54.0-123 91.0 24.0 9.92 
0.500 ND 0.442 45.0-130 88.4 20.0 7.03 

to end of report for lex/ of notes and 

18939120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
~CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
I Oil S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Analyte 

Matrix Spike Dup (continued) 
Xylenes (total) 

Surrogate: a,a,a-TFT 

Batch: 1070265 
Blank 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

& 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 
Benzene 

Toluene 
Ethyl benzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

LCS 
Methyl tert-butyl ether 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Duplicate 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: Tosco Terminals Phase III Portland 
Project Number: 3-3333 
Project Manager: Halah Voges 

Sampled: 9/17/97 
Received: 9/18/97 
Reported: 10/16/97 18:10 

Date 
Analyzed 

Spike 
Level 

Sample 
Result 

QC 
Result 

Reporting Limit Recov_ RPD RPD 

0970490-MSDl P709385-04 
9119/97 1.50 ND 

" 2.50 

Units 

1.34 mg/kg 
1.69 

Recov. Limits % Limit % Notes• 

50.0-127 89.3 20.0 5.29 
50.0-150 67.6 

Date Prepared: 1 0/11/97 
1070265-BLKl 

Extraction Method: MeOH Extraction 

I 0/12/97 ND mg!kg 0.0500 
ND ~ o_o5oo 
ND o_osoo 
ND 0.0500 
ND 0.0500 
ND 2.00 

2.50 1.32 50.0-150 

1070265-BSI 
10/12/97 31.3 34.3 mg!kg 50.0-150 

2.50 2.02 50.0-150 

1070265-BS2 
10112/97 0.500 0.470 mg!kg 69.0-138 

0.500 0.500 53.0-151 
H 0.500 0.485 61.0-141 

1.50 1.48 62.0-144 

" 2.50 2.16 50.0-150 

1070265-BS3 
10/12/97 0.0200 0.0213 mg!kg 50.0-150 

1070265-DUPl P709352-04 

10/13/97 ND ND mg./kg 

2.50 1.06 
, 

50.0-150 

1070265-DUP2 P709394-03 

10/12/97 ND ND mg!kg 
2.50 1.69 50.0-150 

1070265-DUPJ P709394-16 
10/12/97 5.78 3.58 mg./kg 

" 2.50 1.66 50.0-150 

• Refer to end 

18939120th Avenue NE. Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776 

9405 S.W. N1mbus Avenue, Beaverton. OR 97008-7132 

52.8 

110 
80.8 

94.0 
100 

97.0 
98.7 
86.4 

106 

50.0 
42.4 1 

50.0 
67.6 

50.0 47.0 
66.4 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202. 

RETEC 
1011 S.W. Klickitat Way, Suite 207 

Seattle, WA 98134 

Project: Tosco Terminals Phase II/ Portland 

Project Number: 3-3333 

Sampled: 9/17/97 
Received: 9/18/97 
Reported: I 0/16/97 18:10 

Analyte 

Matrix Spike 

Benzene 
Toluene 

Ethy !benzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

Matrix Spike Dup 
Benzene 
Toluene 

Ethylbenzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

North Creek Analytical, Inc. 

/AI 
Philip Nerenberg, Laboratory Manager 

Project Manager: Halah Voges 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 

Analyzed Level Result Result Units Rccov. Limits % Limit % Notes* 

1070265-MSl P709352-06 

10/12/97 0.500 ND 0.370 mglkg 56.0-123 74.0 

" 0.500 ND 0.385 54.0-123 77.0 

0.500 ND 0.380 45.0-130 76.0 

1.50 ND 1.18 50.0-127 78.7 

2.50 1.75 50.0-150 70.0 

1 070265-MSD 1 P709352-06 

10112/97 0.500 ND 0.362 mglkg 56.0-123 72.4 17.0 3.53 

" 0.500 ND 0.368 54.0-123 73.6 24.0 4.52 

0.500 ND 0.365 45.0-130 73.0 20.0 4.03 
It 1.50 ND 1.12 50.0-127 74.7 20.0 5.22 

2.50 1,46 50.0-150 58.4 

• 

*Refer to end of report for text of notes and 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Bea~erton. OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 Environmental Laboratory SeNices 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tosco Terminals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/17/97 
Received: 9/18/97 
Reported: 10/16/97 18: I 0 

l -~_,--Gasoline-Hydrocart>ons{Benieneto:NaplithaleD.e) anil BTEx per EPA-M:etliod sots (m.odifiedfand sozoAJQuality control·:···:· 
i ·. . .. :: _ ... ·:· .~ _': ···~ -~~~_:_,__;: .. : ~-:~: .. ···- :. ~ · : .. :':North Creek Analyti~al ~ j)_o!i_l~·nd. ,_· : :· · : .. ' . :· · .:. . · 0: . : .. , · . ·.:.: .. : 

Analyte 

Batch: 0970460 
Blank 
Methyl tert-butyl ether 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Gasoline Range Hydrocarbons 
Surrogate: 4-BFB 

LCS 
Gasoline Range Hydrocarbons 
Surrogate: 4-BFB 

& 
Benzene 
Toluene 
Ethytbenzene 
Xylenes (total) 
Surrogate: 4-BFB 

LCS 
Methyl tert-butyl ether 

LCS Dup 
Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate: 4-BFB 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: 4-BFB 

Analytical, Inc. 

j{J 
Philip Nerenberg, Laboratory Manager 

Date 
Analyzed 

Spike 
Level 

Date Prepared: 9/19/97 
0970460-BLKI 
9/19/97 

,, 
50.0 

0970460-BSI 
9/19/97 501 

50.0 

0970460-BSl 

9/19/97 10.0 
10.0 
\0.0 
30.0 
50.0 

0970460-BS3 
9/19/97 20.0 

0970460-BSD2 

9/19/97 10.0 

10.0 
10.0 

30.0 
50.0 

Sample 
Result 

0970460-DUPI P709352-0l 
9/19/97 20400 

50.0 

QC 
Result 

ND 
ND 
ND 
ND 
ND 
ND 

46.6 

520 
50.0 

9.26 
8.94 

8.04 
23.0 
46.4 

18.5 

10.3 
9.69 
9.21 
25.9 
48.2 

19800 
49.5 

Reporting Limit Recov. RPD RPD 
Units Recov. Limits % Limit % Notes* 

Extraction Method: EPA 5030 

mg/m3 Air 0.200 
0.0500 
0.0500 
0.0500 

0.100 
s.oo 

50.0-150 93.2 

mglm3 Air 50.0-150 104 
,, 

50.0-150 100 

mg/m3 Air 50.0-115 92.6 
50.0-115 89.4 
50.0-115 80.4 
50.0-115 76.7 
50.0-150 92.8 

mg/m3 Air 50.0-115 92.5 

mg/m3 Air 50.0-115 103 35.0 10.6 
,, 

50.0-115 96.9 35.0 8.05 
50.0-115 92.1 35.0 13.6 
50.0-115 86.3 35.0 11.8 
50.0-150 96.4 

mglm3 Air 50.0 2.99 
50.0-150 99.0 

*Refer to end of report for te:xt of notes and definitions. 

18939 120th Avenue N.E .. Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4 776 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • ( 425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
lOll S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tosco Terminals Phase II/ Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/17/97 
Received: 9118197 
Reported: I 0/16/97 18:10 

Diesel Hydroca-rbons '(ct~C2sjiantfHea·v:y.-on {C2s::·c4o) per oreg"onDEQ MetlimfTPH~D (modified)tQuaHiy control ~--:-::'l 
_ :. , .. ;~--.,: -·· ··- ,_ :--~:- :;m;~j;;~} ,:;l~~,:-::l1~;j;r~~~~Jt~~-L-~~~h:~!'~~-:~'-'~iy_t~-~~.l- Poi:fta~d _:;;,,~;d~~;;'i~i~ijf:;;;;:i\~:, -. -· ,:-~~---::~_:: , -- -,., --- · ·-;,_ -

Analyte 

Batch: 0970510 
Blank 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

LCS 
Diesel Range Hydrocarbons 
Surrogate: 1-Ch/orooctadecane 

Duplicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Ch/orooctadecane 

Duplicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Duplicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Batch: 1070159 
Blank 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

LCS 
Diesel Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Du~Iicate 

Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

North Creek 

Philip Nerenberg, Laboratory Manager 

Date Spike Sample QC Reporting Limit Recov. RPD 
Analyzed Level Result Result Units Recov. Limits % Limit 

Date Pre~ared: 9/22/97 Extraction Method: TPH-D Extraction 

097051 0-BLKI 
9/23/97 ND mglkg 25.0 

" ND 50.0 
5.00 3.51 " 50.0-150 70.2 

0970510-BSl 
9/23197 125 112 mglkg 50.0-150 89.6 

" 5.00 4.14 50.0-150 82.8 

0970510-DUPI P709377-0l 
9/23/97 ND ND mglkg 50.0 

85.0 53.0 50.0 

" 5.00 3.61 " 50.0-150 72.2 

0970510-DUP2 P709396-02 
9/22/97 ND ND mg/kg 50.0 

ND ND 50.0 
5.00 3.76 tl 50.0-150 75.2 

0970510-DUPJ P709396-07 

9/22/97 ND ND mglkg 50.0 

" 673 508 50.0 
5.00 4.95 50.0-150 99.0 

Date Pre~ared: 10/7/97 Extraction Method: TPH-D Extraction 

1070159-BLKI 
10/7/97 ND mglkg 

" ND 
5.00 3.90 " 

1070159-BSl 
1017/97 125 93.5 mg/kg 

5.00 4.55 

1070159-DUP1 P709352-04 

10/7/97 5430 5080 mglkg 

" 13500 14200 
5.00 ND 

*Refer to 

18939 120th Avenue N.E .. Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane. WA 99206-4 776 

9405 S.W. Nimbus Avenue, Beaverton. OR 97006-7132 

25.0 
50.0 

50.0-150 78.0 

50.0-150 74.8 

50.0-150 91.0 

50.0 
50.0 

50.0-150 NR 

report for text 

RPD 
% Notes• 

46.4 

• 
27.9 

6.66 
5.05 

6 

Page 12 of 17 
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1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Analyte 

Duplicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: I -Chlorooctadecane 

Duplicate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

• 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Project: Tosco Terminals Phase 111 Portland 
Project Number: 3-3333 

Sampled: 9/17/97 

Received: 9/18/97 
Reported: 10/16/97 18:10 Project Manager: Halah Voges 

Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limit % Notes• 

1070159-DUP2 P709402-07 

1017/97 ND ND mg/kg 
ND ND 

5.00 4.03 " 

1070159-DUP3 P7101 10-02 

10/8/97 680 467 mg/kg 
1530 1030 

5.00 ND " 

18939 120th Avenue N.E., Suite 101. Bothell, WA 98011-9508 
East 11115 Montgomery, Surte B, Spokane, WA 99206-4776 

9405 s.w. Nimbus Avenue. Beaverton. DR 97008-7132 

50.0 
50.0 

50.0-150 80.6 

50.0 37.1 
50.0 39.1 

50.0-150 NR 6 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202. Environmental Laboratory SeN/cas 

RETEC 
1011 S. W. Klickitat Way, Suite 207 

Seattle, W A 98 134 

, Project: Tosco Terminals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/17/97 
Received: 9/18/97 

Reported: I 0/16/97 18:10 

C'7Y;;;:o;:;;;::;·;:-~~-,:,; vola-tile. oigaiiic··eompoi.irids-per EPA Method S260AJQiiaHtY control ",. · · 
· ·' · .. ··.~ ~. · · · . ·. · ; ;: . · .. :-:~ ~~a:!~:<;r~!~.:~~~lytica~ : .. P()~~a_l1.~ .. -:::.'.:· ·L···- :·L ·~:·;, __ · ·. i:· -· 

Analyte 

Batch: 1070063 
Blank 

Acetone 
Benzene 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 

Bromoform 
Bromomethane 

2-Butanone 
n-Butylbenzene 

sec-Butylbenzene 
tert-Butylbcnzene 
Carbon tetrachloride 

Chlorobenzene 
Chloroethane 

Chloroform 
Ch 1 oromethane 

2-Chloroto\uene 
4-Chlorotoluene 
1 ,2-Dibromo-3-ch loropropane 
Dibromochloromethane 
1,2-Dibromoethane 

Dibromomethane 
I ,2-Dichlorobenzene 

I ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 

Dichlorodifluoromethane 
I, 1-Dichlorocthane 

1 ,2-Dichloroethane 
I, 1-Dichloroethene 

ci s-1 ,2-Dichloroethenc 

trans-! ,2-Dichloroethene 
I ,2-Di chloropropane 

1 ,3-D i c hloropropanc 

2,2-Dichloropropane 
I, 1-Dichloropropcnc 

cis-! ,3-Dich\oropropene 
trans-), 3-D ichloropropenc 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date 
Analyzed 

Spike 

Level 

Sample 
Result 

QC 
Result Units 

Reporting Limit Rccov. 
Recov. Limits % 

RPD 
Limit 

RPD 

% Notes* 

Date Prepared: 9/30/97 

1070063*BLK1 
Extraction Method: MeOH Extraction 

9/30/97 ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ug!kg dry 

,, 

*Refer to 

18939120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

1250 
50.0 

50.0 
50.0 
50.0 

100 
500 

1250 
50.0 

50.0 
50.0 
50.0 

50.0 
100 

50.0 
250 

50.0 

50.0 
250 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
100 

50.0 
50.0 

50.0 
50.0 

50.0 

50.0 
50.0 

50.0 

50.0 

50.0 

50.0 

• 

of report for text of notes and 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481·9200 • FAX 485·2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

toll S.W. Klickitat Way, Suite 207 

Seattle, W A 98134 

Analyte 

Blank {continued) 

Ethyl benzene 
Hexachlorobutadiene 

2-Hexanone 
Isopropylbenzene 
p-lsopropyltoluene 

4-Methyl-2-pentanone 
Methylene chloride 

Naphthalene 
n-Propylbenzene 

Styrene 
1 , 1, 1 ,2-Tetrachloroethane 
I, 1,2,2-Tetrachloroethane 

trachloroethene 
uene 

, ,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 

I ,1, 1-Trichloroethane 
I, I ,2-Trichloroethane 

T richloroethene 
Trichlorofluoromethane 
1 ,2,3-Trich loropropane 

1,2,4-Trimethy !benzene 
I ,3 ,5-Tri mcthy !benzene 

Vinyl chloride 
o-Xylene 

m,p-Xylene 

Surrogate: 4-BFB 
Surrogate: Dibromofluoromethane 

Surrogate: Toluene-dB 

LCS 
Benzene 
Chlorobenzene 

I, 1-Dichlorocthene 

Toluene 

Trichloroethene 
Surrogate: 4-BFB 

Surrogate: Dibromofluoromethane 

Philip Nerenberg, Laboratory Manager 

Project: Tosco Terminals Phase Ill Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/17/97 

Received: 9/18/97 
Reported: 10/16/97 18:10 

rgan_ic {:'ompot@ls:per~EP A":Mect~~~f~l~~J\:!Qu~lity '~~~trol : , < .::" 

·::;}!,: •. : .. ·:;'NC?~.~-~re~~:~~~~y.ticat~~~~~~.~~-'-·::_.> .•; ;)ii·l~~;k;,~:::: ·-~- _~ , 

Date 
Analyzed 

Spike 

Level 

Sample 

Result 
QC 

Result 

Reporting Limit Recov. 

1070063-BLKI 
9/30/97 

" 

" 

It 

It 

" 

" 

" 25.0 
25.0 

" 25.0 

1070063-BSI 

9/30/97 2500 

2500 
2500 

2500 

2500 
25.0 

25.0 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

29.7 
29.3 
23.1 

2480 

2810 

2090 
2300 

2250 
26.8 

26.0 

Units 

ug/kg dry 

" 

ug!kgdry 

" 

Recov. Limits % 

50.0 
100 
250 

50.0 

50.0 
250 

500 
100 

50.0 
50.0 
50.0 

50.0 
50.0 

50.0 
50.0 

50.0 
50.0 
50.0 

50.0 
50.0 

50.0 
50.0 

50.0 
100 

50.0 
50.0 

65.0-130 119 
65.0-130 117 
65.0-130 92.4 

66.0-142 99.2 

60.0-133 112 
59.0-172 83.6 
59.0-139 92.0 
62.0-137 90.0 
65.0-130 107 

65.0-130 104 

•Refer to end 

18939 120th Avenue N.E .• Suite 101. Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

RPD 
Limit 

RPD 
% Notes* 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTH ELL • ( 425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202. 

RETEC 
lOll S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tasca Terminals Phase III Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/17/97 
Received: 9/18/97 
Reported: I 0116/97 I 8: I 0 

T~;':~:~--- :-~--:-:· ··'"'« .Yohitile·O-rganic com pounds-i1ei EPA MettiO<I ·sz6oA/Qualit)r:· control . 
_.tj{L:~:-~.:~~-J,::·ii~i;l:~~~:t~::J:~.: -._ ~ ~--"':_I!o_~~:9:eek'AnaiJ!ic~f-:~~-ft•'ait~ .... : · ·--~~ . :· §:~~ _:;:~-- -.. : · 

Analyte 

LCS {continued} 
Surrogate: Toluene-dB 

Matrix Spike 
Benzene 
Chlorobenzene 
I, 1-Dich\oroethene 
Toluene 
Trichloroethene 
Surrogate: 4-BFB 

Surrogate: Dibromofluoromelhane 
Surrogate: Toluene-dB 

Matrix Spike Dup 
Benzene 
Chlorobenzene 
1, 1-Dich\oroethene 
Toluene 
T rich loroethene 
Surrogate: 4-BFB 
Surrogate: Dibromofluoromethane 
Surrogate: Toluene-dB 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date Spike Sample QC Reporting Limit Recov. 
Analyzed Level Result Result Units Recov. Limits % 

1070063-BSI 
9130197 25.0 20.4 uglkgdry 65.0-130 B1.6 

1070063-MSl P709380-0I 
9/30/97 2880 ND 2720 ug/kg dry 66.0-142 94.4 

2880 ND 3060 60.0-133 106 
2880 ND 2460 59.0-172 85.4 
2880 ND 2540 59.0-139 88.2 

2880 ND 2530 62.0-137 87.8 

" 28.B 30.7 65.0-130 107 
28.B 2B.9 65.0-130 100 
28.8 23.2 65.0-130 B0.6 

1070063-MSDl P709380-0l 
9/30/97 2880 ND 2790 ug!kg dry 66.0-142 96.9 

2880 ND 3140 60.0-133 109 
2880 ND 2520 59.0-172 87.5 

2880 ND 2590 59.0-139 89.9 
2880 ND 2540 62.0-137 88.2 
28.8 31.0 65.0-130 108 

28.B 29.1 65.0-130 101 

" 28.B 23.8 65.0-130 82.6 

~Refer to end of report for text 

18939120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

RPD RPD 
Limit % Notes* 

• 25.0 2.61 
25.0 2.79 

25.0 2.43 
25.0 1.91 

25.0 0.455 
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RETEC 

NORTH 
I CREEK 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: Tosco Tenuinals Phase III Portland 
Project Number: 3-3333 

Project Manager: Halah Voges 

Sampled: 9/17/97 

Received: 9/1&/97 

Reported: 10/16/97 1 &: 1 0 

# 

2 

3 

4 

5 

6 

DET 

• NR 

dry 

Recov. 

RPD 

Notes and Definitions 

Note 

Surrogate recovery is outside control limits due to matrix interference. 

MTBE result did not confinu by GC/MS. 

This sample was extracted outside the recommended holding time. 

Detected hydrocarbons in the diesel range appear to be due to overlap of heavy/oil range hydrocarbons. 

This sample was analyzed outside the recommended holding time. 

The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or 

matrix interferences. 

Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

Not Reported 

Sample results reported on a dry weight basis 

Recovery 

Relative Percent Difference 

• 1rth Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 18939 12oth Avenue NE, Suite 101, Bothell. WA 98011·9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 SW Nimbus Avenue, Beaverton. OR 97008-7132 
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NORTH 
CREEK 

......._ _ __...ANALYTICAL 

(.,I j 

18939 1201h Avenue N.E .• Suite 101, Bmhell, WA '.18011-9508 (206)4111-9200 FAX485-2992~ 
East 11115 Montgomery, Suite B. Spokane. WA 99206-4779 (509) 924-9200 FAX 924-9290 

9405 S.W Nimbus Avenut:, Beav~rton. OR 97008-7132 (5031 643-9200 FAX 644-2202 

Environmenral Laboratory Services 

CHAIN OF CUSTODY REPORT (C [}) {P))fork Order#/ P700307- / 
[REPORT TO: I INVOICE TO: 

ATTENTION: H o-..1 ()-.. h v (')o,~S ATTENTION: 
,) 

ADDREss 1 o ll t;. w. ILl ·.c..k ·-+",_t- w~ ADDRESS: 

. --' 
Sv.h. ).. o 1 Se a.-H-Ie v-JA. q ~199 

PHONE: (2_ O..b )(_, 2J-l- Cf 3lf "'! FAX: (if) t) b £..•-t--"1.. 8 ~4 P.O. NUMB F-It 

PROJECTNAME: le>SCo TV) ~aJ2-o f~o-.Se.'Jl/ P~pv-J IAnaiY>is 
l Ret.~uest: 

lrRO}~~rNUMBER: 3- 3 3 3~ 

SAMPLED BY --:r. t\~V'I L~ 
CLIENT SAMPLE -' 

IDEt-nll"ICATION 

SAMPLING 

DATE/TIME 

~. TPoR- s~-s- rL l4/tl/!&03 

I P 6 R - S G-~ - ll. 5"" [cr /17 /I Y o,;s 
ll !Po R---=- s G - 1- r~ n/17 I 1LJ 5"'1 

14 Tfo R- - G P - 3- z_ . s I"'~ I (7/13 ~ 

Is. TP DR - G p - y - 5 I cr /ll /I b4 'b 

16 !Po R - GP - 5 - 9 I CJ/ n/ t 5 so 

NCA SAMPLE tD 

__(1-;ob<~rawry U«: _C>rlJy I 

X 

'1-
X 

~-~ _!'-., 

10160 
X IX 

l(0j(SQ 

I~ 
"'-
~ 

-'("- 0-
1'-u ~ 

v ,, -r 
QJ::K__ 

17 -("(.:{) R_ - H A - z - II.> I '1 /17 I I 'i /0 X I X [~J 

I~ 

19. 

lit 

-- u 

NCAQUOTEI: 

TURNAROUND REQUEST in Business Days • 

~ 0 0G~TG~Y0 CJ § 
St~.CLIUJJ 

c~:rEJTI~rt~:r§ 
r OTHER ls"""''Y' 

• T~murouttd Rcql.lt.wa Its~ r!t.an .flllltJorJ m.uy inn•r Rush Cltar~n. 

MATRIX I • OF 

IW.S, A.OI COI<TAINERS 

A;.--

..J/ 

s 

._y .Jr 

COMMENTS 

I tkldj Co>Att..c..+ 0 c.,..-, 
e:,.._~::e.--, ~ R.'£ T.£ c.. 

1

-tfol..l; Co"'+ ... c.-f- !Jt;._r,. 

&..t~ £V ec..*-.c... 
c"" tr H,l ... ~ v'~~~ 
~ ~n: c.. "h. c~...-.c 

~~ QUISHED BY,,,, • .,.~, 

I """ " I e23 
ARM: R t:-~~ (._. 

DATE: Cl/18 

1lME: l:oo 

DATEtf~fg ·~ 

RECEJVEDBYt10,-.n~,.-L--C ~ ~ -- DATE:C7-Jf1? 

-;r;..,._ nf n £~ 
~ 

PRINT NAME: 

I RELINQUISHED BY t5i-·m h. 
,.,. p ~ .... 

PRINT NAME: C4-ct' (A C.:,I)Jr-)(1/ty FIRM: 1\)(/t- TIME: I 1 .s-s-
AOOITIONAL REMARKS: 

(."Oi' lk~ .II. J/\16 

I ot) ;· /L-AA c~ .j "rl.r.. JJ •.. PRINT NAME: , • 
1 
.. • .. , .,, 

'-' Z"'" ~ 1 _ 
RECEIVED BY 1"-·~,. J{';:zAA__f!!tt.f1t-
PRINT NAME: 

f;l 1 a/;tJt 

ARM: _jj}f &_ 

FIRM: frJ [4} ·-

TIME: 13 LJJI 
DATE: ciJ;gfJL 

J 

TIME:}!jl?J 
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RETEC 

NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

H.,.~ l to..., ,..J 
Project: TOSCO Tennmals Phase lii ~flY 

toll S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project Number: 3-3333 ::Y~YH 
Project Manager: Halah Voges 

Sampled: 9/27/97 
Received: 9/29/97 
Reported: 10/17/9710:36 

Sample Description 

TPOR-HA-15-3 

TPOR-HA-13-9 

TPOR-HA-16-3.5 

TPOR-HA-14-8 

TPOR-HA-31-3 

• 

Creek Analytical, Inc. 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix Date Sampled 

P709532-0l Soil 9/27/97 

P709532-02 Soil 9/27/97 

P709532-03 Soil 9/27/97 

P709532-04 Soil 9/27/97 

P709532-05 Soil 9127/97 

The results in this report apply to the samples ana!y.;ed in ace chain of custody n"''"m"nt 

This analytical report must be reproduced in its entirety. 

18939 120th Avenue N.E., Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
'") PORTLAND • (503) 643-9200 • FAX 644-2202 • 

I c -+lo--J 
RETEC 

lOll S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Project: TOSCO Terminals Phase III C~ 
Project Number: 3-3333 ~ l+ 

Project Manager: Halah Voges 

Sampled: 9/27/97 

Received: 9/29/97 
Reported: 10/17/97 10:36 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 
North Creek Analytical - Portland 

Analyte 

TPOR-HA-15-3 
Methyl tert-butyl ether 
Benzene 

Toluene 
Ethy I benzene 

Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-HA-13-9 
Methyl tert-butyl ether 
Benzene 

Toluene 
Ethyl benzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-HA-16-3.5 
Methyl tert-butyl ether 
Benzene 

Toluene 
Ethy !benzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-HA-14-8 
Methyl tert-butyl ether 
Benzene 

Toluene 
Ethyl benzene 

Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

TPOR-HA-31-3 
Methyl tert-butyl ether 

Benzene 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch Date Date Surrogate 

Number Prepared Analyzed Limits 

P709532-0l 

0970716 9/29/97 10/4/97 

10/3/97 

50.0-150 

P709532-02 

0970716 9/29/97 10/4/97 
10/3/97 

50.0-150 

P709532-03 

0970716 9/29/97 10/4/97 

50.0-150 

P709532-04 

0970716 9/29/97 10/4/97 

50.0-150 

P709532-05 

0970716 9/29/97 10/4/97 

" 

Reporting 
Limit Result 

0.100 ND 

0.0500 ND 

0.0500 ND 
0.0500 ND 
0.0500 ND 

2.00 ND 
72.0 

0.100 ND 

0.0500 ND 
0.0500 ND 
0.0500 ND 
0.0500 ND 

2.00 ND 
64.4 

0.100 ND 
0.0500 ND 

0.0500 ND 
0.0500 ND 
0.0500 ND 

2.00 ND 
67.6 

0.100 ND 

0.0500 ND 

0.0500 ND 

0.0500 ND 

0.0500 ND 
2.00 ND 

72.8 

0.100 ND 
0.0500 ND 

Units 

Soil 

mg!kg 

" 

% 

Soil 

mg!kg 

% 

Soil 
mglkg 

% 

Soil 
mg!kg 

" 

" 
% 

Soil 

mg!kg 

Notes* 

• 

"'Refer to end of report for text of notes and 

18939 120th Avenue N.E .. Suite 101. Bothell, WA 98011-9508 
East 11115 Montgomery, su·1te B, Spokane, WA 99206-4776 

9405 SW. Nimbus Avenue, Beaverton. OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 

Seattle, W A 98134 

Po.+~J 
Project: TOSCO Terminals Phase Ill Eem-Bay 

Project Number: 3-3333 -s::f 1:1 
Project Manager: Halah Voges 

Sampled: 9/27/97 

Received: 9/29/97 

Reported: 10/17/97 10:36 

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX per Oregon DEQ TPH-G and EPA 8020A 
North Creek Analytical- Portland 

Analyte 

TPOR-HA-31-3 {continued} 

Toluene 
Ethyl benzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

• 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch Date Date Surrogate Reporting 

Number Prepared Analyzed Limits 

P709532-05 
0970716 9/29/97 10/4/97 

,, 
,, 

50.0-150 

16939 120th Avenue N.E .. Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Surte B. Spokane. WA 99206-4776 

9405 S W Nimbus Avenue, Beaverton. OR 97008-7132 

Limit 

0.0500 

0.0500 
0.0500 

2.00 

Result 

ND 
NO 

ND 
NO 

61.6 

Units 

Soil 
mg!k:g 

% 

report for text of notes and definitions. 
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NORTH 
1CREEK 
~ANALYTICAL 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Pc.-~lc-......-d 
Project: TOSCO Terminals Phase IV eoos B~ 

Project Number: 3-3333 ~ t+ 
Project Manager: Halah Voges 

Sampled: 9/27/97 
Received; 9/29/97 
Reported: 10117/97 10:36 

Diesel Hydrocarbons (CIO-C28) and Heavy Oil (C28-C40) per Oregon DEQ Method TPH-D (modified) 
North Creek Analytical- Portland 

Analyte 

TPOR-HA-15-3 
Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

TPOR-HA-13-9 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

TPOR-HA-16-3.5 
Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 
Surrogate: I -Chlorooctadecane 

TPOR-HA-14-8 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

TPOR-HA-31-3 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1-Chlorooctadecane 

Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Batch 
Number 

Date 

Prepared 

0970720 9/30/97 

tt " 

0970720 9/30/97 

rl 11 

0970720 9/30/97 

0970720 9/30/97 

0970720 9/30/97 

" 

Date Surrogate 

Analyzed Limits 

P709532-0J 
10/1/97 

50.0-150 

P709532-02 
10/1/97 

50.0-150 

P709532-03 
10/1197 

50.0-150 

P709532-04 
10/1/97 

50.0-150 

P709532-05 
10/1/97 

50.0-150 

Reporting 
Limit 

25.0 
50.0 

25.0 
50.0 

25.0 
50.0 

25.0 

50.0 

25.0 
50.0 

Result 

ND 

ND 
104 

NO 
ND 
102 

ND 

ND 
/04 

ND 

ND 
/00 

ND 

ND 
/02 

Units 

Soil 

mg/kg 

% 

Soil 

mg/kg 

% 

Soil 

mg/kg 

% 

Soil 

mg/kg 

% 

Soil 

mg/kg 

% 

Notes• 

• 

to end of report for text of notes and 

18939 12Gth Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery. Suite B, Spokane, WA 99206-4776 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
lOll S.W. Klickitat Way, Suite 207 

Seattle, WA 98134 

Analyte 

TPOR-HA-15-3 
Acetone 

Benzene 

Bromobenz.ene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 

Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Buty !benzene 
tert-Buty !benzene 

Carbon disulfide 

•

bon tetrachloride 
oro benzene 

Chloroethane 

Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Di bromoch loromethane 

I ,2-Dibromo-3-chloropropane 
1 ,2-Dibromoethane 

Dibromomethane 
1 ,2-Dichlorobenzene 
1,3-Diehl orobenzene 
1 ,4-Dichlorobenzene 
Dich1orodifluoromethane 
I , 1-Dichloroethane 
1,2-Dichloroethane 

1, 1-Dichloroethene 

cis- I ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 

I ,2-Dichloropropane 
I ,3-Dichloropropane 

2,2-D ichl oropropane 
1, 1-Diehl oropropcne 

cis-! ,3-Dichloropropene 
trans- I ,3-Dichloropropene 

Creek Analytical, 

Philip Nerenberg, Laboratory Manager 

Project: TOSCO Terminals Phase Ill Geas-&y 
Project Number: 3-3333 ---:f31;-\ 

Project Manager: Halah Voges 

Volatile Organic Compounds by EPA Method 8260A 
North Creek Analytical- Bothell 

Batch Date Date Surrogate Reporting 
Number Prepared 

1070174 10/8/97 

" 

" 
" 

It 

" 

" 

" 

" 
" 

" 
It 

It 

" 
" 

It 

" 

It 

It 

Analyzed Limits 

P709532-01 

10/8/97 

It 

" 

" 

" 

It 

It 

" 

.. 

Limit 

2.00 
0.200 

0.200 
0.200 

0.200 
0.200 
0.200 

2.00 
0.200 

0.200 
0.200 
0.200 

0.200 
0.200 
0.200 

0.200 
0.200 

0.200 
0.200 
0.200 

1.00 
0.200 

0.200 
0.200 

0.200 
0.200 

0.200 
0.200 
0.200 
0.200 

0.200 
0.200 

0.200 
0.200 

0.200 
0.200 

0.200 
0.200 

*Refer to end 

1893912oth Avenue N.E., Suite 101, Bothell, WA 98011·9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008·7132 

Sampled: 9/27/97 
Received: 9/29/97 

Reported: 10/17/97 10:36 

Result 

ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 

ND 
ND 

ND 

ND 

ND 

ND 
ND 

Units 

Soil 

mg!k.gdry 

" 

" 

Notes* 

notes and definitions. 
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NORTH 
1
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTHELL • (425) 481·9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643·9200 • FAX 644-2202 • 

()(.;,.<\ \o..--... c! 
RETEC 
101 1 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Analyte 

TPOR-HA-15-3 (continued) 

Ethylbenzene 
Hexachlorobutadiene 

2-Hexanone 
Isopropy !benzene 
p-lsopropyltoluene 

Methylene chloride 
4-Methyl-2-pentanonc 

Naphthalene 
n-Propylbenzene 
Styrene 
1, 1,1 ,2-Tetrachloroethane 
1, 1 ,2 ,2-Tetrachloroethane 

Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 

1 ,2,4-Trichlorobenzene 
I, I, 1-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethene 

Trichlorofluoromethane 
1, 2,3-Trichloropropane 
I, 2,4-Trimethy !benzene 

1,3,5-Trimethylbenzene 
Vinyl chloride 

a-Xylene 
m,p-Xylene 

Surrogate: 2-Bromopropene 
Surrogate: 1,2-DCA-d4 

Surrogate: Toluene-dB 

Surrogate: 4-BFB 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: TOSCO Terminals Phase Ill~ 
Project Number: 3-3333 ""3"3 H 

Project Manager: Halah Voges 

Volatile Organic Compounds by EPA Method 8260A 
North Creek Analytical - Bothell 

Batch 

Number 

Date 

Prepared 
Date 

Analyzed 

Surrogate 

Limits 

Reporting 

Limit 

1070174 10/8/97 

P709532-01 

10/8/97 

" 

" 

" 

" 

" 

" 

" 

" 

70.0-/30 
70.0-130 

70.0-130 

70.0-130 

18939 120th Avenue N E. Suite 101, Bothell, WA 98011~9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4 776 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 

0.200 
0.200 

2.00 
0.200 

0.200 
1.00 

2.00 
0.200 
0.200 

0.200 
0.200 

0.200 
0.200 
0.200 

0.200 
0.200 
0.200 

0.200 
0.200 

0.200 
0.200 
0.200 

0.200 
0.200 

0.200 
0.200 

Sampled: 9/27/97 

Received: 9/29/97 
Reported: 10/17/97 10:36 

Result 

ND 

ND 
ND 

ND 
NO 

ND 
ND 

ND 
ND 
NO 

ND 
ND 

ND 
ND 
NO 

ND 
ND 
ND 

ND 
NO 

ND 
ND 
ND 

ND 
ND 

ND 
)0.6 

87.3 
9/.1 
95.4 

Units 

Soil 
mglkgdry 

" 

" 

% 

of report for text of notes and 

Notes* 

• 

1 

Page 6 of20 

COP0014453 



NORTH 
,CREEK 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
lOll S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Analyte 

TPOR~HA~ 13-9 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 

•

bon tetrachloride 
orobenzene 

Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1 ,2-Dibromo-3-chloropropane 
1 ,2-Dibromoethane 
Dibromomethane 
I ,2-Dichlorobenzene 
1,3-Dichlorobenzene 
I ,4-Dichlorobenzene 
Oichlorodifluoromethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
I, 1-Dichloroethene 
cis-! ,2-Dichloroethene 
trans-1,2-Dich loroethene 
l ,2-Dichloropropane 
1 ,3-Dichloropropane 
2,2-Dichloropropane 
1, 1-Dichloropropene 
cis-! ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

" 

" 

" 

" 

" 

" 

" 

Project: TOSCO Terminals Phase lU c;.:ooi Say 
Project Number: 3-3333 -s~· ~_., 

Project Manager: Halah Voges 

Volatile Organic Compounds by EPA Method 8260A 
North Creek Ana1ytica1 ~Bothell 

Reporting 
Limit 

2.00 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

2.00 
0.200 

" 0.200 
0.200 
0.200 
0.200 
0.200 

" 0.200 
0.200 
0.200 
0.200 
0.200 

" 0.200 
1.00 

0.200 
0.200 
0.200 
0.200 
0.200 

" 0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

" 0.200 
0.200 
0.200 

., 0.200 
0.200 

It 0.200 

• Refer to end 

18939 12oth Avenue N.E .. Suite 101, Bothell, WA 98011-9508 
Eas111115 Montgomery, Suile B, Spokane, WA 99206-4776 

9405 S.W. Nimtws Avenue, Beaverton. OR 97008-7132 

Sampled: 9/27/97 
Received: 9/29/97 
Reported: 10/17/97 10:36 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

Units 

Soil 
mglkg dl)' 

" 

" 

" 

" 

II 

" 
II 

Notes* 

notes and definitions. 
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NORTH 
I CREEK 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 
j ANALYTICAL 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Analyte 

TPOR-HA-13-9 (continued) 

Ethyl benzene 

Hexachlorobutadiene 
2-Hexanone 
lsopropylbenzene 

p-Isopropyltoluene 
Methylene chloride 
4-Methyl-2-pentanone 
Naphthalene 
n-Propylbenzene 

Styrene 
1, I, 1,2-Tetrachloroethane 
I, I ,2, 2-T etrach 1 oroethane 

Tetrachloroethene 
Toluene 
I, 2,3 • T ri chloro benzene 
1 ,2,4-T richloro benzene 
1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 

I ,2,3-Trichloropropane 
l ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbcnzene 
Vinyl chloride 

o-Xylene 
m,p-Xylene 
Surrogate: 2-Bromopropene 
Surrogate: 1,2-DCA-d4 
Surrogate: Toluene-dB 
Surrogate: 4-BFB 

North Creek Analytical, Inc. 

t.Ov ,r! 
Philip Nerenberg, Laboratory Manager 

p'-, .- + lov..-.J 
Project: TOSCO Terminals Phase IV--G~tZ 

Project Number: 3-3333 
Project Manager: Halah Voges 

Volatile Organic Compounds by EPA Method 8260A 
North Creek Analytical- Bothell 

Batch 

Number 

Date Date Surrogate 
Prepared Analyzed Limits 

Reporting 

Limit 

1070174 

It 

,, 
It 

" 

" 

" 

10/8/97 

" 

" 

" 

P709532-02 
10/8/97 

,, 

70.0-130 
70.0-130 
70.0-130 
70.0-130 

0.200 
0.200 

2.00 
0.200 

0.200 
1.00 

2.00 
0.200 
0.200 

0.200 
0.200 

0.200 
0.200 
0.200 

0.200 
0.200 
0.200 

0.200 
0.200 

0.200 
0.200 
0.200 

0.200 
0.200 
0.200 
0.200 

Sampled: 9/27/97 
Received: 9/29/97 
Reported: 10/17/97 10:36 

Result 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 
83.3 
94.7 

93.5 

93.1 

Units 

Soil 
mglkgdry 

,, 

% 

Notes* 

• 

• Refer ro end of report for text of notes and 

1 8939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 

Environmental L.aboratol)' Services PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Analyte 

TPOR-HA-16-3.5 

Acetone 
Benzene 

Bromobenzene 
Bromochloromethane 
Bromod ichloromethane 

Bromoform 
Bromomethane 

2-Butanone 
n·Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 

.bon tetrachloride 
orobenzene 

Chloroethane 
Chloroform 
Chloromethane 

2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 

1 ,2-Dibromo· 3 -chloropropane 
1,2-Dibromoethane 

Dibromomethane 
I ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Dichlorodifluoromethane 
1, 1-Dichloroethane 

1, 2-Dichloroethane 

1,1-Dichloroethcne 

cis· I ,2-Dichloroethene 
trans-1,2-Dichloroethene 

1 ,2-0ichloropropane 

1 ,3-0ichloropropane 
2,2-Dichloropropane 

1, 1-Dichloropropene 
cis-I ,3-Dichloropropene 
trans-) ,3-D ichloropropene 

Philip Nerenberg, Laboratory Manager 

~c•+lv-~d 
Project: TOSCO Terminals Phase III ~y Sampled: 9/27/97 

Project Number: 3·3333 -s:s \'\ Received: 9129!97 
Project Manager: Halah Voges Reported: 10/17/97 10:36 

Volatile Organic Compounds by EPA Method 8260A 
North Creek Analytical- Bothell 

Batch Date Date Surrogate Reporting 

Number Prepared Analyzed Limits Limit Result Units Notes* 

P709532-03 Soil 
1070174 10/8/97 1018191 2.00 ND mglkgdry 

0.200 ND 

0.200 ND 
0.200 NO 

" 0.200 ND 
0.200 ND 

" 0.200 ND " 
2.00 ND 

0.200 ND " 
0.200 ND 

" 0.200 ND 
,, 

0.200 ND " 
0.200 ND 
0.200 ND 

0.200 ND 

0.200 ND 

0.200 ND " 
0.200 ND 
0.200 ND 

" 0.200 ND 

" 1.00 ND 

" 0.200 ND .. 0.200 ND 

0.200 ND " 
0.200 ND 

" 0.200 ND " 
0.200 ND 
0.200 ND 

" 0.200 ND 

0.200 NO 
0.200 ND 

0.200 NO 

" " 0.200 ND 

" 0.200 ND 

" 0.200 ND 

" 0.200 ND 

0.200 NO " 
" 0.200 ND 

*Refer to end of report for text of notes and definitions. 

18939120th Avenue N.E .. Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • ( 425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 • 

RETEC 
lO 11 S. W. Klickitat Way, Suite 207 
Seattle, W A 9813 4 

Analyte 

TPOR-HA-16-3.5 (continued) 
Ethylbenzcne 
Hexachlorobutadiene 
2-Hexanonc 
Isopropylbenzene 
p-Isopropyltoluene 
Methylene chloride 
4-Methyl-2-pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
I, I, I ,2-Tetrachloroethane 
1, I ,2,2-Tetrachloroethane 
Tetrach loroethene 
Toluene 
1 ,2,3-Trich1orobenzene 
1 ,2,4-Trichl orobenzene 
I, I, I-Trichloroethane 
I, 1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1 ,2,3-Trichloropropane 
1,2,4-Trimethy !benzene 
1,3 ,5-Trimethylbenzenc 
Vinyl chloride 
o-Xylene 
m,p-Xylene 
Surrogate: 2-Bromopropene 
Surrogate: 1,2-DCA-d4 

Surrogate: Toluene-dB 

Surrogate: 4-BFB 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

e c;--\ tC~c-..-c\ 
Project: TOSCO Terminals Phase Ill GQQS..S~ 

Project Number: 3-3333 "J:s t1 
Project Manager: Halah Voges 

Volatile Organic Compounds by EPA Method 8260A 
North Creek Analytical- Bothell 

Batch 

Number 
Date 
Prepared 

Date Surrogate 
Analyzed Limits 

Reporting 
Limit 

1070174 10/8/97 

II II 

II 

,, 

" 

II 

It II 

" 

" 

" 

P709532-03 

10/8/97 

70.0-130 

70.0-130 
70.0-130 

70.0-130 

0.200 
0.200 

2.00 
0.200 
0.200 

1.00 
2.00 

0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

Sampled: 9/27/97 
Received: 9/29/97 
Reported: 10/17/97 \0:36 

Result 

NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

75.8 
85.9 

90.6 
91.8 

Units 

Soil 
mg/kg dry 

,, 

% 

,, 

Notes* 

• 

*Refer to end of report for text of notes and 

18939120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite 8, Spokane, WA 99206-4 776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 9813 4 

Analyte 

TPOR-HA-14-8 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Buty I benzene 
Carbon disulfide 

•

bon tetrachloride 
oro benzene 

Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1 ,2-Dibromo-3-chloropropane 
1 ,2-Dibromoethane 
Dibromomcthane 
1 ,2-Dichlorobenzene 
1 ,3· Dichlorobenzene 
1 ,4-Dichlorobenzene 
Dichlorodifluoromethane 
I, 1-Dichloroethane 
I ,2-Dichloroethane 
I, 1-Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1,2-Dichloroethene 
I ,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropanc 
1, 1-Dichloropropene 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: TOSCO Terminals Phase 11~ 
Project Number: 3-3333 --:r"'J. \-J.. 

Project Manager: Halah Voges 

Volatile Organic Compounds by EPA Method 8260A 
North Creek Analytical- Bothell 

Batch 
Number 

Date Date Surrogate 
Prepared Analyzed Limits 

Reporting 
Limit 

1070174 

" 

" 

It 

" 

" 

10/8/97 

.. 

P709532-04 
I 0/8/97 2.00 

0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

2.00 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

1.00 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

• Refer ro end 

18939 120th Avenue N E .. Suite 101, Bothell, WA 96011·9508 
East 11115 Montgomery, Suite B. Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

Sampled: 9/27/97 
Received: 9/29/97 
Reported: 10/17/9710:36 

Result Units Notes* 

Soil 
ND mg!kgdry 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND " 
ND 

ND 
ND 
ND 
ND 
ND 
ND " 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND " 
ND 
ND 
ND " 
ND 

text of notes and definitions. 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

Pc A\L._.y~\ 
RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Analyte 

TPOR-HA-14-8 (continued) 
Ethylbenzcnc 
Hexachlorobutadiene 
2-Hcxanonc 
Isopropyl benzene 
p-Isopropyltol uene 
Methylene chloride 
4-Methyl-2-pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1, 1, 1,2-Tetrachloroethane 
I, I ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
I ,2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 
I, 1, !-Trichloroethane 
I, 1,2-Trichloroethane 
T richloroethene 
Trichlorofluoromethane 
I ,2,3-Trichloropropane 
I ,2,4-Trimethylbenzene 
I ,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m,p-Xylene 
Surrogate: 2-Bromopropene 
Surrogate: 1,2-DCA-d4 
Surrogate: Toluene-dB 
Surrogate: 4-BFB 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: 
Project Number: 

TOSCO Terminals Phase II/ Gees ~ 
3-3333 -n~ 

Project Manager: Halah Voges 

Volatile Organic Compounds by EPA Method 8260A 
North Creek Analytical- Bothell 

Batch 
Number 

Date Date Surrogate 
Prepared Analyzed Limits 

Reporting 
Limit 

1070174 10/8/97 
P709532-04 

10/8/97 0.200 
0.200 

2.00 
0.200 
0.200 

1.00 

" 
" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

70.0-130 

70.0-130 

70.0-130 

70.0-130 

2.00 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

0.200 
0.200 
0.200 
0.200 
0.200 

0.200 
0.200 
0.200 
0.200 

*Refer to 

18939 120th Avenue N.E., Suite 1 01, Bothell. WA 98011·9508 
East 11115 Montgomery, Surte B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132 

Sampled: 9/27/97 
Received: 9/29/97 
Reported: 10/17/9710:36 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

88.6 
93.6 
97.7 

101 

Units 

Soil 
mg/kgdry 

" 

" 

" 

% 

" 

Notes* 

• 
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NORTH 
jCREEK 
'ANALYTICAL 

EnvironmenfB.I Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

p c' ,ittvv'(") 
RETEC 

1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

I Sample Name 

TPOR-HA-15-3 

TPOR-HA-13-9 

TPOR-HA-16-3.5 

TPOR-HA-14-8 

• 

• rth Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Project: TOSCO Terminals Phase Ill Goos Bey 
Project Number: 3-3333 -:!~ ~ 

Project Manager: Halah Voges 

Dry Weight Determination 
North Creek Analytical -Bothell 

LablD Matrix 

P709532-0l Soil 

P709532-02 Soil 

P709532-03 Soil 

P709532-04 Soil 

18939 120th Avenue N.E., Su1te 101. Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

Sampled: 9/27/97 

Received: 9/29/97 
Reported: 10/17/97 10:36 

Result Units 

84.5 % 

81.2 % 

78.1 % 

90.8 % 

Page 13 of20 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory SeNices 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pc.-f\...,....j 
RETEC Project: TOSCO Terminals Phase 1U Gees J,l~ 

Project Number: 3-3333 ~ ~ 
Sampled: 9/27/97 
Received: 9/29/97 
Reported: I 0/17/97 10:36 

1011 S.W. Klickitat Way, Suite 207 
Seattle. W A 98134 Project Manager: Halah Voges 

Reporting Limit Recov. RPD 

• 
Analyte 

Date 

Analyzed 

Spike 

Level 

Sample 

Result 
QC 

Result Units Recov. Limits % 

RPD 
Limit % Notes• 

Batch: 0970716 

Blank 
Methyl tert-butyl ether 
Benzene 
Toluene 

. Ethyl benzene 
Xylenes (total) 

Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

LCS 

Methyl tert-butyl ether 
Benzene 

Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Duplicate 
Gasoline Range Hydrocarbons 
Surrogate: a,a,a-TFT 

Matrix Spike 

Benzene 

Toluene 
Ethyl benzene 

Xylenes (total) 
Surrogate: a,a,a-TFT 

Matrix Spike Dup 

Benzene 

North Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date Prepared: 9/29/97 
0970716-BLKl 

Extraction Method: EPA 5030 

10/4197 

10/3/97 

" 

" 

0970716-BSl 

10/3/97 

09707l6-BS2 

2.50 

31.3 
2.50 

10/4/97 0.500 

10/3197 0.500 
0.500 

0.500 

" 1.50 
2.50 

0970716-DUPl 

10/3/97 

" 2.50 

09707l6-DUP2 

10/3/97 

" 2.50 

P709532-0l 

ND 

P709541-03 

ND 

0970716-MS1 P709532-0l 

I 0/3/97 0.500 ND 
0.500 ND 
0.500 ND 

1.50 ND 
2.50 

0970716-MSDl P709532-01 

10/3/97 0.500 ND 

ND 
ND 
ND 
ND 
ND 
ND 

2.27 

32.3 

2.21 

0.460 
0.490 
0.515 

0.515 
1.58 
2.24 

ND 
/.70 

ND 
1.75 

0.375 
0.395 

0.410 
1.25 

/.82 

0.390 

mglkg 0.100 

" 0.0500 
0.0500 

0.0500 
0.0500 

2.00 

" 50.0-150 90.8 

mg!kg 50.0-150 103 
50.0-150 88.4 

mg/kg 76.0-126 92.0 

69.0-138 98.0 
53.0-151 103 

61.0-141 103 
62.0-144 105 
50.0-/50 89.6 

mglkg 
50.0-150 68.0 

mgfkg 
~ 50.0-150 70.0 

mg!kg 56.0-123 75.0 

" 54.0-123 79.0 
45.0-130 82.0 

50.0-127 83.3 

50.0-150 72.8 

mg!kg 56.0-123 78.0 

• Refer to end of report for text 

18939120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776 

9405 S.W. Nimous Avenue, Beaverton, OR 97008-7132 

• 
50.0 

50.0 

17.0 3.92 

Page 14 of20 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • {425) 481-9200 • FAX 485·2992 

SPOKANE • (509) 924·9200 • FAX 924-9290 
PORTLAND • (503) 643·9200 • FAX 644-2202 

1011 S.W. Klickitat Way, Suite 207 
Seattle, W A 98134 

Analyte 

Matrix SP:ike Dul! {continued} 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: a,a,a-TFT 

• 

Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date 

~"-'c·,·ti~J 
Project: TOSCO Terminals Phase IV bggs 8ftj"' 

Project Number: 3-3333 -r':r~ 
Project Manager: Halah Voges 

Sampled: 9/27/97 
Received: 9/29/97 
Reported: 10/17/9710:36 

Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limit % Notes• 

0970716-MSDI P709532-01 
10/3/97 0.500 ND 0.407 mg!kg 54.0-123 81.4 24.0 2.99 

" 0.500 NO 0.412 45.0-130 82.4 20.0 0.487 
1.50 ND 1.27 50.0-127 84.7 20.0 1.67 

" 2.50 1.79 50.0-150 71.6 

*Refer to end of report for text notes and definitions. 

18939 120th Avenue N L Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery Suite B. Spokane. WA 9n06-4776 

9405 SW. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • ( 425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 64H200 • FAX 644-2202 • Environmental l..Jiboratory Services 

RETEC 
1011 S.W. Klickitat Way, Suite 207 

Seattle, WA 98134 

~crt'~ 
Project: TOSCO Terminals Phase W Coo£ Bay Sampled: 9/27/97 

Project Number; 3-3333 -::1":1~, Received: 9/29/97 

Project Manager: Halah Voges Reported: I 0/17/97 I 0:36 

_-,_· :--::: Diesei'Hydrocartiims~(cto:.as) ~O:dl~eavy Oil (C2S-C40fp·e·r Orego~:l)EQ"~ettioi:l· TPH:n (modified)/Q.ualit}' ·control;.;;,_,-=_·, 
~--'·:~--~~:.,.~:~c_·::;~~/.:_: ___ :_·:_:_~ __ :::~~- :~: : ~- :_North«:re~k~n-~lytical-J~~r.!Ian.~ ;_ ~--- : .. ,·· ~·:;:_;_ .. :_.~-- .. :·:-· ___ · : __ '_ ----~_._:. 

Analyte 

Batch: 0970720 

Blank 
Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 
Surrogate: 1-C hJorooctadecarze 

Blank 

Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 
Surrogate: 1 -Chlorooctadecane 

LCS 
Diesel Range Hydrocarbons 
Surrogate: J -Chlomoctadecarze 

Du11licate 
Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 
Surrogate: 1-ChJorooctadecane 

Du[!licate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

Sur-rogate: 1 -Chlorooctadecane 

Du[!licate 
Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

Surrogate: 1-ChJorooctadecane 

North Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limit % Notes* 

Date Pre(!ared: 9/29/97 Extraction Method: TPH-D Extraction 
0970720-BLKI 

10/1/97 ND mglkg 25.0 

ND 50.0 

5.00 5.20 50.0-150 

0970720-BLKl 

9/30/97 ND mglkg 25.0 

ND 50.0 

500 4.86 50.0-150 

0970720-BSI 

10/l/97 125 109 mg/kg 50.0-150 

5.00 4.72 50.0-150 

0970720~DUPJ P709378-05 
9/30197 ND ND mg/kg 

102 132 
5.00 3.67 50.0-150 

0970720-DUP2 P709437-02 

9130197 15000 16700 mg/kg 

ND ND 
5.00 ND 50.0-150 

0970720-DUPJ P709529-0l 

I 0/1/97 ND ND mglkg 

ND ND 
5.00 4.51 50.0-150 

•Refer to end of 

18939 120th Avenue N E .. Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Surte B. Spokane, WA 99206-4776 

9405 SW. Nimbus Avenue, Beaverton. OR 97008-7132 

104 

97.2 

87.2 

94.4 • 50.0 
50.0 25.6 

73.4 

50.0 10.7 

50.0 
NR 2 

50.0 
50.0 

90.2 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 

RETEC 

lOll S.W. Klickitat Way, Suite 207 

Seattle, W A 98134 

p c ;<"\ l{>.->--J 
Project: TOSCO Terminals Phase Ill bQQS Qay 

Project Number: 3-3333 'J··:n"~. 

Project Manager: Halah Voges 

Sampled: 9/27/97 

Received: 9/29/97 

Reported: 10/17/97 10:36 

• · · :··; ;;.:-~·:~;--- ··~;:;·.:~:--·-:.... :Volatile::o·rg:in1ic--Compounds by EPA-Method 8260".4./Quality Contror.---·-··:- _,.,_. .- ·-:-: 
__ ___ .. .. . _ _ _ __ .... _ -'"-~- _____ . . ·.North Creek Analytical'- _Bothe!l_ _ _ ' -- -

Analyte 

Batch: 1070174 

Blank 

Acetone 

Benzene 

Bromobenzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

n-Butylbenzene 

sec-Buty !benzene 

tert-Butyl benzene 

'

bon disulfide 
bon tetrachloride 

lora benzene 

Ch 1 oroethane 

~hloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

Dibromochloromethane 

1, 2-Dibromo-3 -ch loropropane 

I ,2-Dibromocthanc 

Dibromomethane 

I ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

I ,4-Dichlorobenzene 

Dichloroditluoromethane 

I, 1-Di ch loroethane 

l, 2-Dichloroethane 

I, 1-Dichloroethenc 

cis-! ,2-Dichloroethene 

trans-1,2-Dichloroethene 

I ,2-Dichloropropane 

1 ,3-Dich loropropane 

2,2-Dichloropropane 

I, 1-Dichloropropene 

c is-1 ,3-D i chloropropene 

Philip Nerenberg, Laboratory Manager 

Date 

Analyzed 
Spike 

Level 

Sample 

Result 

QC 
Result Units 

Reporting Limit Recov. RPD RPD 

Recov. Limits % Limit % Notes* 

Date Prepared: 10/8/97 

1070174-BLKI 
Extraction Method: EPA 5030 IMeOHJ 

10/8/97 ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

mglkg dry 2.00 

" 

0.200 
0.200 

0.200 

0.200 

0.200 

0.200 
2.00 

0.200 

0.200 

0.200 

0.200 
0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

1.00 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

*Refer to end of report for text of notes and definitions. 

18939 120th Avenue N E .. Suite 101. Bothell, WA 98011·9508 
East 11115 Montgomery, Suite B, Spol<ane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton. OR 97006-7132 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924·9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202. 

RETEC 

lOll S.W. Klickitat Way, Suite 207 

Seattle, W A 98134 

Analyte 

Blank (continued) 

trans-! ,3 -Dichloropropene 

Ethylbenzene 

Hexachlorobutadiene 
2-Hexanone 

lsopropylbenzene 

p-lsopropyltoluene 

Methylene chloride 

4-Methyl-2-pentanone 
Naphthalene 

n-Propylbenzene 

Styrene 

1, 1,1,2-Tetrachloroethane 

I, 1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

I ,2,3-Trichlorobenzene 

I ,2,4-Trichlorobenzene 

I, I, 1-Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethene 

T richlorofluoromethane 

1,2,3-Trichloropropane 
I ,2,4-Trimethylbenzcne 

1, 3 ,5-Trimethy !benzene 

Vinyl chloride 

a-Xylene 

m,p-Xylene 

Surrogate: 2-Bromopropene 
Surrogate: /,2-DCA-d4 
Surrogate: Toluene-dB 
Surrogate: 4-BFB 

LCS 

Benzene 

Chlorobenzene 

I, 1-Dichloroethene 

Toluene 

Trichloroethene 

Creek Analytical, Inc. 

Philip Nerenberg, Laboratory Manager 

rC' ,-u~J 
Project: TOSCO Terminals Phase Ill Coo.s Bs,. Sampled: 9/27/97 

Project Number: 3-3333 ~~t\ Received: 9/29/97 

Project Manager: Halah Voges Reported: 10117/97 10:36 

Date 

Analyzed 

Spike 
Level 

Sample 

Result 

QC 

Result 

Reporting Limit Recov. RPD 

Limit 
RPD 

1070174-BLKl 

10/8/97 

" 

" 

" 

" 

1070174-BSl 

10/8/97 

2.00 
2.00 
2.00 
2.00 

1.00 

1.00 

1.00 

1.00 

1.00 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.76 
1.71 

2.10 
2.10 

1.00 

0.927 

0.712 

0.956 

0.864 

Units 

mglkgdry 

" 

" 

It 

" 

" 

" 

" 

" 

mglkgdry 

18939 120\h Avenue N E. Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132 

Recov. Limits % % Notes* 

0.200 
0.200 

0.200 

2.00 

0.200 

0.200 

1.00 

2.00 
0.200 

0.200 

0.200 
0.200 

0.200 • 0.200 
0.200 

0.200 
0.200 

0.200 

0.200 
0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 
0.200 

70.0-130 88.0 
70.0-130 85.5 
70.0-130 105 
70.0-130 /05 

70.0-130 100 

70.0-130 92.7 

70.0-130 71.2 

70.0-130 95.6 

70.0-130 86.4 

report for text of notes and 
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NORTH 
CREEK 
ANALYTICAL BOTHELL • (425) 481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND • (503) 643-9200 • FAX 644-2202 Environmental Laboratory Services 

RETEC 
1011 S.W. Klickitat Way, Suite 207 
Seattle, WA 98134 

Po.··+~ .... J 
Project: TOSCO Tenninals Phase II/~ 

Project Number: 3-3333 
Project Manager: Halah Voges 

Sampled: 9/27/97 
Received: 9/29/97 
Reported: 10/17/9710:36 

;,'j~,~:x: ~- ·=· ;;;_; Volatih!·organic GonlpoundS'tiy ERAIMetliod 8260A/Quality.Contro1F:: 
~'- ::·;:1:~_::-~:~c~>::··· .~c :: ~··:.·~.N~rth Cr~k:~~alytical.; H~th~(l _· ·':·:··~· . :. }~.: ·:-,;: ·~,: ·;_. 

Analyte 

LCS {continued} 
Surrogate: 2-Bromopropene 
Surrogate: 1,2-DCA-d4 
Surrogate: Toluene-dB 
Surrogate: 4-BFB 

Matrix Spike 
Benzene 
Chlorobenzene 
1, 1-Dichloroethene 
Toluene 
Trichloroethene 
Surrogate: 2-Bromopropene 

.ogate: 1,2-DCA-d4 
ogate: Toluene-dB 

Surrogate: 4-BFB 

Matrix Spike Dup 
Benzene 
Ch1orobenzene 
I, 1-Dichl oroethene 
Toluene 
Trichloroethene 
Surrogate: 2-Bromopropene 
Surrogate: /,2-DCA-d4 
Surrogate: Toluene-dB 
Surrogate: 4-BFB 

Creek Analytical, 

{)/ !1,, 
Philip Nerenberg, Laboratory Manager 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 

Analyzed Level Result Result Units 

1070174-BSI 
1018/97 2.00 1.47 mg/kgdry 

" 2.00 1.95 
, 

2.00 2./3 
2.00 2.20 

1070174-MSl 8710115-03 
10/8/97 1.29 ND 1.12 mgfkgdry 

" 1.29 ND 1.04 
1.29 ND 1.08 
1.29 ND 1.11 

" 1.29 ND 0.961 
2.57 1.81 

" 2.57 2.1! 
2.57 2.34 
2.57 2.41 

1070174-MSDI B710115-03 
10/8/97 1.29 ND Ll4 mg!kgdry 

1.29 ND 1.05 
1.29 ND 1.12 
1.29 ND 1.10 
1.29 ND 0.967 

" 2.57 1.96 
2.57 2.16 

" 2.57 2.30 
2.57 2.36 

18939 120th Avenue N.E., Suite 101. Bothell, WA 98011-9508 
Eas111115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton. OR 97008-7132 

Rccov. Limits % Limit % Notes* 

70.0-130 73.5 
70.0-130 97.5 
70.0-130 107 
70.0-/30 110 

70.0-130 86.8 
70.0-130 80.6 
70.0-130 83.7 
70.0-130 86.0 
70.0-130 74.5 
70.0-130 70.4 
70.0-130 82.1 
70.0-130 91.1 
70.0-130 93.8 

70.0-130 88.4 15.0 1.83 
70.0-130 81.4 15.0 0.988 
70.0-130 86.8 15.0 3.64 
70.0-130 85.3 15.0 0.817 
70.0-130 75.0 15.0 0.669 
70.0-130 76.3 
70.0-130 84.0 
70.0-130 89.5 
70.0-130 91.8 

to end of report for text of notes definitions. 
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RETEC 

NORTH 
CREEK 
ANALYTICAL 
Environments./ Laboratory Services 

BOTHELL • (425) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 • 

~o--H~ 
Project: TOSCO Terminals Phase lit Coos tlay Sampled: 9/27/97 

lOll S.W. Klickitat Way, Suite 207 

Seattle, W A 98134 
Project Number: 3-3333 -:f:-:sH Received: 9/29/97 

Project Manager: Halah Voges Reported: 10/17/97 10:36 

Notes and Definitions 

# Note 

2 

DET 

ND 

NR 

dry 

Recov. 

RPD 

The surrogate recovery for this sample is outside of established control limits due to a sample matrix effect 

The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or 

matrix interferences. 

Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

Not Reported 

Sample results reported on a dry weight basis 

Recovery 

Relative Percent Difference • 

~~------------------~· North Creek Analytical, Inc_ 

Philip Nerenberg, Laboratory Manager 18939 120\h Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
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·~· 
AN!DCOMPANY 

PACIFIC 
ENVIRONMENTAL 
GROUP. INC. 

February .20, 1999 
Project·B 15-007.1 B 

Mr. Loren Garner 
Waste Management and Cleanup Division 
Oregon Department of Environmental Quality 
202Q Southwest Fourth Avenue, Suite 400 
Portland, Oregon 97201-4987 

Re: Follow-up to Notice ofNoncompliance 
NON-SP-98-005 
Willbridge Storm Drain Outfall 
Willbridge Terminals 

Dear Mr. Garner: 

APC- ~o~ 'L -t-

~~~~. 

On behalf of the Will bridge Terminal Responsible Parties (RPs), Pacific Environmental 
Group, Inc. (PEG), has completed a video survey of the 60-inch storm sewer. The video 
survey was conducted on September 30, 1998, to document the repair of the leaking 
joints in the storm sewer. In addition to the video survey, PEG collected soil samples 
along the riverfront for laboratory analyses from nine different locations near the outfall 
of the 60-inch storm sewer. Figure 1 shows the locations of the hand augered soil 
samples. These actions were undertaken per the requirements of the Notice ofNon
Compliance (NON) received by the Willbridge Terminal.s Responsible Parties (RPs). 

The video tape indicates that the joints no longer· allow groundwater impacted with 
petroleum hydrocarbons to enter the stom1 sewer. The two repaired joints appear to be 
"sound" and there is no evidence of groundwater leaking into the 60 inch storm drain. 
Please find attached a tape copy of the video survey. 

The attached tables present the laboratory results for the soil samples collected. As you 
can see from the tables, the laboratory results indicate that some soils near the storm 
sewer outfall do contain petroleum hydrocarbons. PEG recommends that the evaluation 
ofthe risk to humans and ecological receptors these soils might pose be handled under 
the existing Consent Order No. WMCSR-NWR-94-06 and be included in the ongoing 
Remedial Investigation/Feasibility Study (RI/FS) work being completed at the Terminals. 

7233 SW Kable Lane, Suite 900, Bldg. F • Portland, Oregon 97224-7183 (503) 639-6305 FAX (503) 639-7482 

COP0014469 



February 19, 1999 
Page 2 

On December 17, 1998, significant sheet1ing was observed by Tosco personnel within the 

floating containment booms di~ectly in front of the 60 inch outfall. The material causing 

the sheening appeared to be hydrocarbons, but the source was unknown. One possible 

source was thought to be the repaired joints and plans were made to video survey the 

-joints, agai1_1. Coliwtz Clean Sweep was engaged by Tosco to remove the material within 

the boomed area and the U.S. Coast Guard at1d DEQ were notified of the sheening event. 

After the cleanup, t1o further sheening has occurred to date, so the video survey was 
cancelled. The source was not determined, but it is not believed to be the joints at this 

time. It is believed t'o be a one time excursion of an unknown source. 

If you have any questions concerning the 60-inch storm sewer repair or the NON, please 
contact Martin Cramer ofTosco at (503) 248-1517, Gerald O'Regan o.f Chevron at (925) 

842-3334, or myself. 

Sincerely, 

Pacific Environmental Group, Inc. 

:-C~~ 
Lance D. Geselbracht, P.E. 

Senior Engin.eer 

Attachments: Table 1 - Soil Analytical Results (BTEX) 
Table 2 - Soil Analytical Results (TPH-HCID) 
Table 3 - Soil Analytical Results (PAI-ls} 
Fig~re 1 -Sampling Points for 60-Inch Storm Sewer Outfall· 

cc: Mr. Martin Cramer, Tosco Marketing Company 
Mr. Gerald O'Regan, Chevron Products Company (w\o Video Tape) 
Mr .. lrv Jenkins, Shell Oil Company (w\o Video' Tape) 
Mr. Eric Conard, GA TX Terminals Corporation (w\o Video Tape) 
Mr. Ron Schwab, Unocal Corporation (w\o Video Tape) 
Ms. Jill Kiernan P.E., Oregon DEQ (w\o Video Tape) 
Ms. Nanci Snyder, City of Portland, BES 

B 150071 B\GAR.'lERl.DOC 
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O PACIFIC 

~ ENVIRONMENTAL 

~ GROUP, INC. 

RIVER LOCATION 
AT TIME OF SAMPLING 

WILLBRIDGE TOSCO 
Portland, Oregon 

LEGEND 

• SAMPLE LOCATION AND DESIGNATION 

DEPTH OF SAMPLES REMOVED FROM 
16") BORING LOCATION 

SCALE 

0 30 60 FEET 

SAMPLING POINTS FOR 60-INCH STORM SEWER OUTFALL 

FIGURE: 

1 
PROJECT: 

815-007. 1 8 
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B t5007t B\TAB98.XLS 

Sample 
Identification 

TOS SD I 8-12 

TOS SD I 14-18 

TOS SD 2 8-12 

TOS SD 2 14-18 

TOS SD 3 8-12 

TOS SD 3 12-16 

TOS SD 4 24-28 

TOS S D 4 40-44 

TOSSD53 

TOS SD 5 3-7 

TOS SD66 

TOS SD612 

TOS SD 7 0-4 

TOS SD 7 6-10 

TOS SD 8 2-6 

TOS SD 8 8-12 

TOS SD 9 2-6 

TOS SD9 8-12 

Notes: 

Table 1 
Soil Analytical Results 

Will bridge Tosco 0608 
Portland, Oregon 

Date 
Sampled 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

10/14/98 

Benzene 
(ppm) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Toluene 
(ppm) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ppm = Parts per million 
ND = Not detected 
BTEX by EPA Method 8020A 

Ethyl
benzene 
(ppm) 

ND 

ND 

ND 

ND 

ND 

ND 

0.568 

0.459 

ND 

ND 

0.423 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Xylenes 
(ppm) 

ND 

ND 

ND 

ND 

ND· 

ND 

0.840 

0.691 

ND 

ND 

0.583 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Page 1 of 1 
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Table 2 
Soil Analytical Results 

Willbridge Tosco 0608 
Portland Oregon 

Sample 
Identification 

Date 
Sampled 

TPH
HCID 

(g, d, o) 

TPH-G TPH-D TPH-Oil 
(ppm) (ppm) (ppm) 

TOS SD I 8-12 I0/14/98 ND 

TOS SD l 14-18 10/14/98 ND 

TOS SD 2 8-12 10/14/98 ND 

TOS SD 2 14-18 10/14/98 ND 

TOS SD 3 8-12 10/14/98 d 

TOS SD 3 12-16 10/14/98 ND 

TOS SD 4 24-28 10/14/98 g,d 255 

TOS SO 4 40-44 10/14/98 g,d 177 

TOS SO 53 10/14/98 d 

TOS SO 5 3-7 10/14/98 g,d 36.8 

TOS SO 6 6 10/14/98 g,d 115 

TOS SO 6 12 10/14/98 d,o 

TOS SO 7 0-4 10/14/98 ND 

TOS SD 7 6-10 10114/98 ND 

TOS SO 8 2-6 10/14/98 d 

TOS SD 8 8-12 10/14/98 ND 

TOS SD 9 2-6 10/14/98 d 

TOS SD 9 8-12 10/14/98 ND 

Notes: 
g = Gasoline detected, d = Diesel detected, o = Oil observed 
-= Not applicable, not detected 
ND = Not detected 
Hydrocarbon Identification by DEQ Method TPH-HCID 
TPH-G by Oregon Method TPH-G 
TPH-D by Oregon Method TPH-D 
TPH-Oi1 by Oregon Method TPH-D(modified) 

36.3 ND 

8,100 ND 

8,140 ND 

1,630 ND 

21,000 ND 

2,300 ND 

765 54.5 

69.0 ND 

68.5 ND 

Page 1 of 1 

December 10, 1998 
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Parameters 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (g,h,i) perylene 
Benzo (k) flouranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno ( 1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 

TOS SD 1 8-12 
10114/98 

(pph) 

ND 
ND 
ND 
40.4 
38.3 
44.5 
52.4 
35.5 
57.5 
ND 
103 
ND 
38.5 
ND 
ND 
142 

PAHsb EPA Method 8270 SIMS 

B 150071 B\TAB98.XLS 

Table 3 
Soil Analytical Results - P AHs 

Willbridge Tosco 0608 
Portland, Oregon 

TOS SD 1 14-18 
10/14/98 

(pph) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TOS SD 2 8-12 
10/14/98 

(pph) 

ND 
ND 
ND 
ND 
ND 
ND 
15.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TOS SD 2 14-18 
10/14/98 

(pph) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TOS SD 3 8-12 
10114/98 

(pph) 

ND 
ND 
ND 
ND 
13.8 
ND 
18.4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
14.0 

Page I of 3 

TOS SD 3 12-16 
10114/98 

(pph) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

December I 0. 1998 
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Parameters 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (g,h,i) perylene 
Benzo (k) flouranthene 
Chrysene 
Oibenzo (a,h) anthracene 
Ruoranthene 
Ruorene 
Indeno ( l ,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 

TOS SD 4 24-28 
10/14/98 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

2,370 
NO 
ND 

4,870 
548 

PAHs by EPA Method 8270 SIMS 

B 150071 B\TAB98.XLS 

Table 3 
Soil Analytical Results - P AHs 

Will bridge Tosco 0608 
Portland, Oregon 

TOS SD 4 40-44 
10114/98 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

2,920 
NO 
ND 

5,860 
566 

TOS SD5 3 
10/14/98 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
173 
ND 
NO 
ND 
ND 
245 

TOS SD 5 3-7 
10/14/98 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

3,680 
1,640 

TOS SD 6 6 
10/14/98 

(ppb) 

ND 
ND 
ND 
69.5 
74.0 
ND 
ND 
ND 
105 
ND 
ND 
ND 
NO 
ND 
ND 
409 

Page 2 of 3 

December 10. 1998 
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Parameters 

Acenaphthene 
Acenaphthy 1ene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (g,h,i) perylene 
Benzo (k) flouranthene 
Chrysene 
Oibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno ( 1,2,3-cd) pyrcnc 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 

TOS S0612 
10/14/98 

(ppb) 

NO 
NO 
NO 
196 
268 
243 
221 
200 
240 
68.6 
236 
NO 
179 
NO 
186 
505 

PAHs b EPA Method 8270 SIMS 

B 150071 B\TAB98.XLS 

Table 3 
Soil Analytical Results- PAHs 

TOS SO 7 0-4 
10/14/98 

(ppb) 

NO 
NO 
NO 
NO 
NO 
NO 
9.54 
NO 
7.03 
NO 
NO 
NO 
6.91 
NO 
NO 
6.74 

Will bridge Tosco 0608 
Portland, Oregon 

TOS SO 7 6-10 TOS SO 8 2-6 
10114/98 10114/98 

(ppb) (ppb) 

NO NO 
NO NO 
NO NO 
NO NO 
NO 39.6 
NO NO 
NO 46.4 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO 44.H 

TOS SO 8 8 12 
10114/98 

(ppb) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

TOS SO 9 2-6 
10/14/98 

(ppb) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
41.0 

Page 3 of 3 

TOS SO 9 8-12 
10/14/98 

(ppb) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 

December 10. 1998 
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15055 SW Sequoia Parkway 
Suite 140 

• 
Portland, OR 97224-7155 
Tel. 503.624.7200 

the4f;grouP. 
Fax. 503.620.7658 

October 22, 1999 
Project B15099.2A 

Ms. Jill Kiernan, P.E. 
Waste Management and Cleanup 
Oregon Dep'artment of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 

Portland, Oregon 97204 

Re: Second Quarter (April - June 1999) Report 
RifFS Interim Action 
Willbridge Bulk Fuel Facilities 
Portland, Oregon 
Consent Order WMCSR-NWR-94-06 

Dear Ms. Kiernan: 

IT Corporation is pleased to present the second quarter 1999 progress report for the remedial 
investigation/feasibility study (RifFS) work being performed at the Chevron, GA TX, and 
Tosco terminals which compose the Willbridge Bulk Fuel Facilities (Willbridge Facility) in 
Portland, Oregon (Figure 1 ). This letter presents a summary of the following: 

• Second Quarter 1999 sampling, test results, and other data generated 
between April and June 1999. 

This progress report fulfills the requirement of Section 7F of Oregon Department of 
Environmental Quality (DEQ) Consent Order WMCSR-NWR-94-06. 

ACTIVITIES PERFORMED DURING SECOND QUARTER 1999 

The following work was performed during April through June 1999: 

• Performed quarterly groundwater sampling at the Chevron, GATX, and 
Tosco terminals. The groundwater sampling procedure is presented as 

Attachment A. 

• Performed monthly separate-phase hydrocarbon (SPH) removal from wells 
located on the Chevron, GATX, and Tosco terminals. 

• Second QUARTER 1999 Monitoring Analysis 

COP0014479 
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Ms. Jill Kiernan, P.E. 
October 22, 1999 
Page 2 

Project Bl5099.2A 

Interim action monitoring activities performed during the second quarter included depth to 
groundwater and SPH thickness measurements for all wells, and groundwater sampling from 
selected wells. 

Hydrogeological Analysis 

Depth to groundwater measurements were performed in May 1999. Measurements were 
corrected for SPH where encountered. A groundwater table contour map using the May 1999 
data is shown on Figure 2. The May 1999 groundwater elevation data are presented in Table 
l. Water elevation and SPH recovery data for May 1999 and historic water elevation 
measurements are presented in Table 5. 

During the second quarter (April to June 1999), water table elevations in the vicinity of the 
river generally decreased approximately 1.0 foot compared to the first quarter levels, while 
water table elevations in upgradient facility wells decreased by approximately 1.5 feet. 

The direction of groundwater flow, inferred from the elevation contours, is generally toward 
the river, with a localized groundwater mound in the GATX south tank farm. 

Hydrological Analysis 

The Willamette River stage (measured at the Morrison Bridge river gauge and converted to 
City of Portland datum) ranged from a quarterly high of 15.36 feet on May 29, 1999 to a low 
of 8.29 feet on April 12, 1999. The river stage averaged approximately 12.48 feet between 
May 19 and May 28, 1999, the dates of the second quarter groundwater monitoring event. 
Precipitation and river stage data are shown on Figure 4. 

Groundwater Analytical Results 

Pursuant with the January 16, 1997 meeting with Jill Kiernan of the DEQ, groundwater 
samples were collected from selected facility monitoring wells between May 19 and May 28, 
1999. The samples were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) 
compounds by EPA Method 8020A, polynuclear aromatic hydrocarbons (PARs) by EPA 
Method 8270M~SIM, and total and dissolved RCRA Metals (arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver) by EPA 6000/7000 Series Methods. The 
groundwater sampling protocol is presented as Attachment A. 

The May 1999 BTEX results are presented in Table 2. The May 1999 PAH results are 
presented in Table 3. The metals results are presented in Tables 4A and 4B. Certified 
analytical results for the May 1999 sampling event are presented as Attachment A. Samples 
were not col1ected from wells containing SPH (as designated by NS/F in the tables). 

P\L:\B l50992A-Willbridge\2Q99.DOC-99.saj 
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Ms. Jill Kiernan, P.E. 
October 22, 1999 
Page 3 

Separate-Phase Hydrocarbon Analysis 

Project B 15099 .2A 

Apparent SPH thicknesses were measured at selected wells on a monthly basis (Table 1 ). A 
map illustrating the distribution of SPH for May 1999 is shown on Figure 3. 

The May 1999 SPH measurements generally indicate SPH thicknesses similar to previous 
quarter measurements in the riverfront area wells (Table 5). North of Front Avenue, SPH was 
measured in Tosco Wells B-4, EX-39, and B-40. South of Front Avenue, SPH was measured 
in Tosco Wells B-27, U-4, and U-5A. Separate-phase hydrocarbon thicknesses were also 
measured in Well CR-10 along the perimeter of the Chevron tank farm. Separate-phase 
hydrocarbon thicknesses were measured in Wells MW-6, MW-7, MW-19, MW-24, and 
MW -28 within the GATX terminal. 

SEPARATE-PHASE HYDROCARBON RECOVERY 

Monthly manual recovery of SPH at the facility was initiated in early February 1997. 
Approximately 572 gallons of SPH have been removed to date by manual recovery methods. 
Approximately 11.9 gallons were manually recovered during April through June 1999. If a 

well has historically had a measurable amount of SPH, it was gauged during the first month of 
the quarter. SPH was either manually pumped from the well or a hydrocarbon absorbent sock 
was installed to remove SPH. Although a well may not have contained SPH during the 
"Willbridge wide" quarterly gauging event, it is possible that the well did contain SPH during 
one of the other monthly gauging events and a measurable quantity of SPH may have been 
removed and summarized in Table 1. 

Seep and Sheen Monitoring 

Containment booms currently encompass the shoreline between the Chevron and Tosco docks, 
and from the south edge of the Tosco dock to the southern property line (beyond the new 
Doane Avenue storm sewer outfall). Additionally, secondary containment booms are located 
inside of the first boom around the new Doane Avenue outfall pipe. Terminal personnel 
monitor seeps and sheen events; significant sheens are reported to IT for further evaluation. 

PROBLEMS ENCOUNTERED DURING SECOND QUARTER 1999 

No problems were encountered during the second quarter 1999. 

ACTIVITIES SCHEDULED FOR THIRD QUARTER 1999 (JULY 1999-
SEPTEMBER 1999) 

The following actions are scheduled for the Third Quarter 1999: 

P\L :\B l50992A-W illbridge\2Q99. DOC-99 .saj 
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Ms. Jill Kiernan, P.E. 
October 22, 1999 
Page 4 

Project Bl5099.2A 

• Monthly SPH removal from identified wells. 

• Gauging of water level elevations and SPH in all facility wells during the 
third quarter sampling event, scheduled for August 1999. 

IT Corporation appreciates the opportunity to be of service on this project. If you have any 
questions regarding this letter, please call. 

Sincerely, 

IT Corporation 

~~G.?;. a ____ . 
\._ -y \_)~ 

JOhn J. Renda 
Staff Geologist 

Ti /I) I /../\, \ 
(_.AM~;Y._· VV: , C/2~~r--·-fJ...._r--.. 

Richard S. Reis, P.E. 
Project Director 

Attachments: 
Figure 1- Site Location Map 
Figure 2- Groundwater Elevation Contour Map (May 1999) 
Figure 3 - Separate-Phase Hydrocarbon Map (May 1999) 
Figure 4- Precipitation and River Stage Hydrograph (Second Quarter 1999) 
Table l - Groundwater Elevation Data and SPH Recovery Data (May 1999) 
Table 2- Groundwater Analytical Results (BTEX July 1998 through May 1999) 
Table 3- Groundwater Analytical Results (PAHs July 1998 through May 1999) 
Table 4A- Groundwater Analytical Results (Total Metals July 1998 through May 1999) 
Table 4B- Groundwater Analytical Results (Dissolved Metals July 1998 through May 1999) 
Table 5- Groundwater Elevation and SPH Recovery Data (March 1995 to May 1999) 
Attachment A -

Sampling Protocol, Certified Analytical Reports and Chain-of-Custody Documentation 

cc: Mr. Eric Conard, GATX Terminals Corporation 
Mr. Marty Cramer, Tosco Distribution Company 
Mr. Frank Fossati, Shell Oil Products Company 
Mr .. Gerald O'Regan, Chevron Products Company 

P\L:\B 150992A·Willbridge\2Q99,DOC·99 .saj 
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Table 1 Page 1 of 2 

I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Chevron 

8-7 .33.96 5/18/99 NP 18.08 15.88 0.1 

I B-8 34.14 5/18/99 NP 16.95 17.19 

I 
B-9 33.90 5/20/99 NP 16.29 17.61 

B-10 34.76 5/20/99 NP 15.14 19.62 0.1 

I 
B-11 34.96 5/20/99 NP 14.95 20.01 

B-12 35.14 5/20/99 NP 15.41 19.73 

I 
B-13 34.76 5/20/99 NP 15.47 19.29 

8-14 36.59 5/20/99 NP 17.27 19.32 

I 
B-15 35.55 5/20/99 NP 16.44 19.11 

B-19 34.17 5/20/99 NP 15.93 18.24 

I 
B-20 33.32 5/20/99 NP 16.30 17.02 0.1 

B-21 34.79 5/20/99 NP 16.25 18.54 

I B-24 34.70 5/20/99 NP 15.52 19.18 0.1 

B-26 35.30 5/20/99 NP 15.56 19.74 

I B-28 35.26 5/20/99 NP 13.20 22.06 

B-29 37.70 5/20/99 NP 14.97 22.73 

I B-30 35.39 5/20/99 NP 14.73 20.66 

B-32 34.23 5/20/99 NP 16.46 17.77 

I B-33 35.90 5/20/99 NP 15.98 19.92 

CR-1 22.08 5/20/99 NP 2.82 19.26 

I CR-3 34.32 5/20/99 NP 14.10 20.22 

CR-4 37.14 5/20/99 NP 5.91 31.23 

I CR-6 35.61 5/20/99 NP 11.93 23.68 0.1 

CR-7 35.57 5/20/99 NP 9.88 25.69 0.2 

I Thursday, August 19, 1999 

I 
COP0014487 
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Table 1 (continued) 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

Well Top of Date Depth to SPH Depth to Groundwater 
Identification Casing Gauged SPH Thickness Groundwater Elevation* 

{feet) {feet) (feet) (feet) 

Chevron 

CR-8 .33.14 5/20/99 NP 6.02 27.12 

CR-9 35.72 5/20/99 NP 3.13 32.59 

CR-10 35.57 5/20/99 4.62 0.03 4.65 30.89 

CR-11 34.43 5/20/99 NP 1.77 32.66 

EX-1 34.15 5/20/99 NP 15.44 18.71 

Notes: Total SPH Recovered this Quarter: 
SPH = Separate Phase Hydrocarbon 
NP = No product observed this gauging date 
NA = Not available 
NM =Not measured 
• = Groundwater elevation is corrected for the presence of SPH using: 

GWE:::TOC-(DTW-(SPH thickness x Specific gravity of SPH)) 
Specific Gravity of SPH set to 0.85 glee 

•• = SPH recovered represents total product recovered for entire quarter 

Wells Surveyed Dec. 1998: 

B-1 B-12 B-35 U-5 
B-3 B-17 B-36 IT ·E 
B-4 B-18 B-37 MW-27 
B-6 B-20 B-40 MW-31 
B-8 B-21 B-41 
B-9 B-25 DW-1 
B-1 0 B-28 P-1 
B-11 B-30 P-2 

Page 2 of 2 

SPH 
Recovered** 

(gallons) 

0.1 

0.1 

0.90 

Thursday, August 19, 1999 

COP0014488 
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I Table 1 (continued) Page 1 of 2 

Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I 
Well Top of Date Depth to SPH Depth to Groundwater SPH 

Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered""* 
(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-1 35.43 5/26/99 NP 4.29 31.14 

I 
MW-2 '35.77 5/26/99 NP 6.43 29.34 

MW-3 36.02 5/26/99 NP 7.78 28.24 

I MW-4 36.39 5/26/99 NP 7.23 29.16 

MW-5 33.52 5/26/99 NP 6.15 27.37 

I MW-6 33.34 5/26/99 4.25 0.15 4.40 28.81 0.2 

MW-7 34.12 5/26/99 8.61 0.15 8.76 25.23 3.75 

I MW-8 33.95 5/26/99 NP 7.73 26.22 

MW-9 36.53 5/26/99 NP 10.01 26.52 

I MW-10 35.82 5/26/99 NP 9.25 26.57 

MW-11 36.47 5/26/99 NP 6.13 30.34 

I MW-12 35.95 5/26/99 NP 6.14 29.81 

MW-13 37.89 5/26/99 NP 5.17 32.72 

I MW-14 36.28 5/26/99 NP 4.24 32.04 

MW-15 37.50 5/26/99 NP 5.50 32.00 

I MW-16 34.93 5/26/99 NP 4.46 30.47 

MW-17 36.05 5/26/99 NP 4.17 31.88 

I MW-18 33.76 5/26/99 NP 2.14 31.62 

MW-19 33.39 5/26/99 3.62 0.02 3.64 29.73 0.25 

I MW-20 34.76 5/26/99 NP 9.87 24.89 

MW-21 34.33 5/26/99 NP 1.45 32.88 

I MW-22 35.65 5/26/99 NP 3.61 32.04 

MW-23 36.06 5/26/99 NP 4.25 31.81 

I MW-24 35.15 5/26/99 5.34 0.01 5.35 29.79 0.25 

MW-25 34.73 5/26/99 NP 10.46 24.27 

I Thursday, August 19, 1999 

I 
COP0014489 
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Table 1 (continued) Page 2 of 2 

Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

GATX 

MW-26 34.78 5/26/99 NP 10.84 23.94 0.2 

MW-27 '35.69 5/26/99 NP 4.92 30.77 

MW-28 34.39 5/26/99 4.55 0.01 4.56 29.82 0.2 

MW-29 35.77 5/26/99 NP 13.17 22.60 

MW-30 36.39 5/26/99 NP 5.32 31.07 

MW-31 35.66 5/26/99 NP 6.44 29.22 

MW-32 37.01 5/26/99 NP 4.55 32.46 

MW-33 5/26/99 NP 19.95 

MW-34 39.67 5/26/99 NP 19.62 20.05 

MW-35 33.39 5/26/99 NP 2.99 30.40 

MW-36 34.88 5/26/99 NP 14.30 20.58 

MW-37 34.86 5/26/99 NP 13.90 20.96 

MW-38 37.50 5/26/99 NP 5.57 31.93 

MW-39 35.02 5/26/99 NP 13.29 21.73 

MW-40 33.65 5/26/99 NP 13.99 19.66 

Notes: Total SPH Recovered this Quarter: 4.85 
SPH =Separate Phase Hydrocarbon 
NP = No product observed this gauging date 
NA = Not a vall able 
NM =Not measured 
·=Groundwater elevation is corrected for the presence of SPH using: 

GWE= TOC-(DTW-(SPH thickness x Specific gravity of SPH)) 
Specific Gravity of SPH set to 0.85 glee 

·• = SPH recovered represents total product recovered for entire quarter 

Wells Surveyed Dec. 1998: 

6-1 8-12 8-35 U-5 
8-3 8-17 8-36 IT-E 
B-4 B-18 8-37 MW-27 
6-6 B-20 8-40 MW-31 
8-8 B-21 8-41 
8-9 8-25 DW-1 
6-10 B-28 P-1 
6-11 8-30 P-2 

Thursday, August 19, 1999 

COP0014490 
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I Table 1 (continued) Page 1 of 2 

I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

B-1 ,34.68 5/18/99 NP 16.79 17.89 

I B-2 35.35 5/18/99 NP 16.64 18.71 

B-3 34.81 5/18/99 NP 18.01 16.80 

I B-4 34.70 5/18/99 17.51 0.01 17.52 17.17 0.1 

8-5 34.83 5/18/99 NP 18.17 16.66 

I B-6 35.49 5/18/99 NP 16.48 19.01 

I 
B-16 35.82 5/18/99 NP 16.77 19.05 

B-17 35.61 5/18/99 NP 16.76 18.85 

I 
B-18 35.49 5/18/99 NP 18.38 17.11 0.1 

B-22 35.83 5/18/99 NP 17.69 18.14 0.1 

I 
B-25 35.78 5/18/99 NP 18.02 17.76 

B-27 35.74 5/18/99 17.36 0.01 17.37 18.36 0.1 

I 
B-35 33.56 5/18/99 NP 15.68 17.88 

B-36 31.02 5/18/99 NP 14.23 16.79 

I B-37 35.83 5/18/99 NP 18.56 17.27 

EX-39 33.09 5/18/99 16.81 0.46 17.27 15.43 3.5 

I B-40 34.70 5/18/99 17.10 0.14 17.24 17.34 1.2 

B-41 34.63 5/18/99 NP 17.46 17.17 0.1 

I DW-1 35.93 5/18/99 NP 18.58 17.35 

DW-2 36.05 5/18/99 NP 18.65 17.40 

I IF-2 5/18/99 NP 19.22 

IT-E 36.07 5/18/99 NP 18.78 17.29 

I IT-W 35.99 5/18/99 NP 17.47 18.52 

OF-1 5/18/99 NP 18.40 

I Thursday, August 19, 1999 

I 
COP0014491 
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Table 1 (continued} 
Groundwater Elevation and SPH Recovery Data 

Well Top of Date 
Identification Casing Gauged 

OF·2 5/18/99 

P-1 18.24 5/18/99 

P·2 17.85 5/18/99 

RES-N 38.58 5/18/99 

RES-0 36.03 5/18/99 

U·2 35.02 5/18/99 

U-3 35.25 5/18/99 

U-4 34.46 5/18/99 

U-5 34.13 5/18/99 

U-5A 33.77 5/18/99 

Willbridge Terminal 
Portland, Oregon 

Depth to 
SPH 
(feet) 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

15.37 

NP 

5.97 

SPH Depth to 
Thickness Groundwater 

(feet) (feet) 

Tosco 

18.52 

5.49 

3.81 

20.64 

16.88 

14.61 

13.09 

0.02 15.39 

17.5 

0.02 5.99 

Groundwater 
Elevation* 

(feet) 

12.75 

14.04 

17.94 

19.15 

20.41 

22.16 

19.05 

16.63 

27.76 

Notes: Total SPH Recovered this Quarter: 
SPH ~ Separate Phase Hydrocarbon 
NP "' No product observed this gauging date 
NA"' Not available 
NM "' Not measured 
• "'Groundwater elevation is corrected for the presence of SPH using: 

GWE=TOC·(DTW·(SPH thickness x Specific gravity of SPH)) 
Specific Gravity of SPH set to 0.85 glee 

•• = SPH recovered represents total product recovered for entire quarter 

Wells Surveyed Dec. 1998: 

8·1 8-12 B-35 U-5 
8-3 8·17 8-36 IT·E 
8·4 8-18 8·37 MW-27 
8·6 8·20 8·40 MW-31 
8·8 8·21 B-41 
8·9 8·25 DW-1 
8-10 8-28 P-1 
B-11 8·30 P-2 

Page 2 of 2 

SPH 
Recovered** 

(gallons) 

0.5 

0.4 

6.10 

Thursday, August 19, 1999 
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Table 2 Page 1 of 2 

I Groundwater Analytical Results- BTEX 

I 
Willbridge Terminal 

Portland, Oregon 

I Ethyl· 
Sample Date Water Benzene benzene Toluene Xylenes 

Identification Sampled Elev (ft.) (ppb) (ppb) (ppb) (ppb) 

I Chevron 

B-7 

I 11/24/98 14.57 NO NO NO NO 
B-9 

7/22/98 16.81 NO 0.872 NO NO 

I 
12/11/98 16.25 NO NO NO NO 
2/25/99 18.67 NO NO NO NO 
5/21/99 17.61 NO NO NO NO 

I 
8·10 

7/22/98 18.70 13.7 17.7 18.4 56.8 

11/24/98 17.17 98.5 16.9 3.45 31.7 

5/21/99 19.62 4.58 2.07 4.65 5.97 

I B-11 

7/22/98 19.15 65.2 2.68 3.86 17.9 

11/23/98 18.40 29.4 NO 6.90 16.4 

I 2/25/99 21.15 87.5 6.4 6.81 12.8 

5/21/99 20.01 55.6 2.08 5.53 8.67 

B-14 

I 
7/22/98 18.53 208 116 27.3 44.7 

Duplicate 7/22/98 18.53 212 93.0 20.1 32.4 

11/25/98 17.89 301 130 26.5 18.2 

I 
2/25/99 20.26 754 378 53.3 128 
5/21/99 19.32 900 441 37.3 97.5 

B-28 
7/22/98 19.23 NO NO NO NO 

I 11/24/98 18.98 15.0 110 NO 79.2 

2/25/99 20.94 NO NO NO NO 
5/20/99 22.06 NO NO NO NO 

I B-30 

7/22/98 19.68 42.1 1.68 5.74 9.72 

11/24/98 18.94 43.0 0.603 4.46 10.5 

I 
2/25/99 21.65 76.4 3.07 8.96 17.1 

5/21/99 20.66 84.9 1.53 7.31 10.4 
CR-8 

I 
7/22/98 26.08 NO NO NO NO 
11/24/98 25.41 NO NO NO NO 

Thursday, August 19, 1999 

I 
I 
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Sample Date 
Identification Sampled 

2/25/99 
5/20/99 

CR-9 
7/22/98 
11/25/98 

Duplicate 11/25/98 
2/25/99 
5/20/99 

Duplicate 5/20/99 
CR-11 

7/22/98 
Notes: 
ppb = Parts per billion 
ND =Not detected 
BTEX by EPA 8020 Method 

Water 

Table 2 (continued) 
Groundwater Analytical Results - BTEX 

Willbridge Terminal 
Portland, Oregon 

Ethyl· 
Benzene benzene 

Elev (ft.) (ppb) (ppb) 
Toluene 

(ppb) 

28.01 NO 
27.12 NO 

32.28 NO 
32.27 NO 
32.27 NO 
33.09 NO 
32.59 NO 
32.59 NO 

31.58 46.8 

Chevron 

ND 
ND 

NO 
ND 
ND 
ND 
NO 
ND 

5.10 

NO 
NO 

NO 
ND 
NO 
NO 
NO 
NO 

NO 

Xylenes 
(ppb) 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 

Page 2 of 2 

Thursday, August 19, 1999 
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Table 2 (continued) Page 1 of 3 

I Groundwater Analytical Results- BTEX 

I 
Willbridge Terminal 

Portland, Oregon 

I Ethyl-
Sample Date Water Benzene benzene Toluene Xylenes 

Identification Sampled Elev (ft.) (ppb) (ppb) (ppb) (ppb) 

I GATX 

MW-8 

I 7/31/98 25.33 43.5 35.6 5.52 16.4 

12/10/98 24.44 45.4 40.6 NO 17.7 

3/2/99 28.27 11 2.98 1.61 NO 

I 
5/27/99 26.22 10.4 4.78 2.58 4.13 

MW-10 
12/9/98 24.45 NO NO NO NO 
3/2/99 34.28 8.16 NO NO NO 

I 5/27/99 26.57 2.14 NO NO NO 
MW-11 

7/31/98 29.08 5250 2710 2200 9620 

I 12/9/98 29.51 5870 2330 2590 9840 

3/2/99 32.28 6990 2820 3420 12000 

5/27/99 30.34 5000 2640 2500 10400 

I MW-13 

7/31/98 31.45 NO NO NO NO 
12/9/98 31.62 NO NO NO NO 

I 
3/2/99 34.64 NO NO NO NO 

Duplicate 3/2/99 34.64 NO NO NO NO 
5/27/99 32.72 NO NO NO NO 

I 
MW-15 

7/31/98 29.74 NO NO 2.92 4.29 
12}10/98 30.30 NO ND NO NO 
3/2/99 34.63 1.23 NO NO NO 

I 5/28/99 32.00 NO NO NO NO 
MW-21 

7/31/98 32.20 NO NO ND ND 

I Duplicate 7/31/98 32.20 NO NO NO NO 
12/8/98 32.47 NO ND NO NO 
3/1/99 33.30 NO ND NO NO 

I 
5/27/99 32.88 NO ND NO NO 

MW-22 
7/28/98 30.85 1830 4080 1800 11200 

I 
12/9/98 30.32 2060 4860 2430 13800 

Duplicate 12/9/98 30.32 1980 4710 2390 13300 

Thursday, August 19, 1999 

I 
I 

COP0014495 
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Table 2 (continued) Page 2 of 3 

I Groundwater Analytical Results- BTEX 

I 
Willbridge Terminal 

Portland, Oregon 

I Ethyl-
Sample Date Water Benzene benzene Toluene Xylenes 

Identification Sampled Elev (ft.) (ppb) (ppb) (ppb) (ppb) 

I GATX 

5/27/99 32.04 1750 4130 1930 12100 

I 
MW-23 

12/9/98 30.99 51.4 104 NO 61.7 
3/1/99 32.68 16 35.8 6.65 57 

I 
Duplicate 3/1/99 32.68 27.8 34.7 5.05 58 

MW-26 

7/28/98 22.98 8.92 7.38 8.80 10.1 
12/8/98 22.42 5.08 5.00 4.49 4.90 

I 5/28/99 23.94 1.36 4.06 1.7 10.4 
MW-28 

7/28/98 27.72 1.32 ND NO NO 

I MW-31 

7/28/98 30.04 NO NO NO NO 
12/8/98 27.28 NO NO NO NO 

I 
3/1/99 30.99 NO NO NO NO 

5/27/99 29.22 NO NO ND ND 
MW-32 

I 
7/28/98 31.43 NO NO NO NO 
1218/98 30.67 NO NO ND NO 
3/1/99 33.94 NO NO NO NO 

Duplicate 3/1/99 33.94 NO NO NO NO 

I 5/27/99 32.46 NO NO NO NO 
Duplicate 5/27/99 32.46 NO NO NO NO 

MW-33 

I 7/28/98 18.89 NO NO NO ND 
Duplicate 7/28/98 18.89 NO NO NO NO 

12/11/98 18.41 NO NO NO NO 

I 
3/2/99 20.67 NO NO NO NO 

5/28/99 NO NO NO NO 
MW-36 

I 
7/28/98 19.79 NO NO NO NO 
12/10/98 19.29 NO ND NO NO 

Duplicate 12/10/98 19.29 NO NO NO NO 
3/2/99 21.90 NO NO NO NO 

I 5/27/99 20.58 NO ND NO NO 

Thursday, August 19, 1999 

I 
I 

COP0014496 
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I 
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Sample Date 
Identification Sampled 

MW-37 

7/28/98 
12/10/98 
3/1/99 

5/26/99 

Duplicate 5/26/99 

MW-39 

12/10/98 

MW-40 

7/28/98 
12/10/98 
3/2/99 

5/26/99 
Notes: 
ppb = Parts per billion 
ND = Not detected 
BTEX by EPA 8020 Method 

Table 2 (continued) Page 3 of 3 

Groundwater Analytical Results - BTEX 

Willbridge Terminal 
Portland, Oregon 

Ethyl-
Water Benzene benzene Toluene Xylenes 

Elev (ft.) (ppb) (ppb) (ppb) (ppb) 

GATX 

19.15 640 ND ND ND 
18.62 196 ND ND ND 
21.39 17.3 NO ND ND 
20.96 208 ND ND ND 
20.96 204 ND ND ND 

20.66 ND 0.862 ND 1.92 

18.95 ND ND NO ND 
18.56 ND NO ND ND 
21.09 ND ND ND ND 
19.66 ND ND ND ND 

Thursday, August 19, 1999 

COP0014497 
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Table 2 (continued} Page 1 of 2 

I Groundwater Analytical Results- BTEX 

I 
Willbridge Terminal 

Portland, Oregon 

I Ethyl-
Sample Date Water Benzene benzene Toluene Xylenes 

Identification Sampled Elev (ft) (ppb) (ppb) {ppb) (ppb) 

I Tosco 

B-6 

I 11/18/98 17.70 140 299 23.0 180.61 

8-17 
8(4/98 18.05 698 ND ND ND 

I 
Duplicate 8/4/98 18.05 648 ND ND ND 

2/23/99 18.51 449 6.4 10.5 ND 
5/19/99 18.85 357 ND 7.75 ND 

I 
B-18 

11/19/98 16.13 ND ND ND NO 
Duplicate 11/19/98 16.13 ND ND ND ND 

2/24/99 17.61 ND ND ND ND 

I 5/19/99 17.11 ND ND ND ND 
B-22 

8/4/98 17.27 NO 4.00 1.02 9.06 

I 11/19/98 16.73 NO 1.26 NO 3.24 

5/20/99 18.14 0.972 3.4 0.758 13.6 

Duplicate 5/20/99 18.14 ND 0.855 ND 4.96 

I 
B-25 

5/19/99 17.76 ND ND NO NO 

B-35 

I 
8/4/98 17.27 17.8 19.8 45.8 31.5 

11/20/98 16.87 15.2 1.56 10.1 8.60 

2/23/99 18.48 15.9 ND 8.8 7.1 
Duplicate 2/23/99 18.48 16.4 NO 9.1 6.9 

I 5/19/99 17.88 59.5 ND NO NO 
B-36 

8/5/98 12.90 NO ND NO ND 

I 11/18/98 15.56 2.75 NO 1.16 ND 
2/23/99 17.90 No NO ND NO 
5/19/99 16.79 NO ND NO NO 

I 
B-37 

8/4/98 15.64 NO ND ND NO 
11/19/98 15.60 ND NO ND ND 

I 
2/24/99 24.80 NO NO ND ND 
5/19/99 17.27 NO NO ND NO 

Thursday, August 19, 1999 

I 
I 

COP0014498 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 
I 
I 
I 
I 

Sample Date 
Identification Sampled 

U-2 

11/16/98 

2/24/99 

5/19/99 

U-3 

8/5/98 

11/16/98 

2124/99 

5/19/99 

U-4 

11/19/98 

U-5 

8/4/98 

11/19/98 

2/24/99 

5/19/99 
Notes; 
ppb = Parts per billion 
NO = Not detected 
BTEX by EPA 8020 Method 

Table 2 (continued) Page 2 of 2 

Groundwater Analytical Results - BTEX 

Willbridge Terminal 
Portland, Oregon 

Ethyl-
Water Benzene benzene Toluene Xylenes 

Elev {ft.) (ppb) (ppb) (ppb) (ppb) 

Tosco 

18.31 NO ND ND ND 
20.73 8.7 22.3 1.93 1.52 
20.41 7.64 11.6 2.79 9.63 

21.18 ND NO NO NO 
20.83 ND NO NO NO 
22.36 3160 80.5 580 465 
22.16 1.89 NO ND NO 

17.64 373 ND NO NO 

14.56 NO NO NO NO 
14.89 NO NO NO NO 
17.29 4.16 NO 1.55 1.47 
16.63 2.62 NO NO NO 

Thursday, August 19, 1999 

COP0014499 
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Sample Date Acenaph- Acenaph- Fluorene 
ldenti- Sampled thene thylene (ppb) 
fication (ppb) (ppb) 

Number of 
Benzene Rings 

2 

8-7 

11/24/98 NO 

B-9 

7/22/98 3.72 

12/11/98 NO 

2/25/99 1.26 

5/21/99 3.02 

B-10 

7/22/98 NO 

11/24/98 NO 

5/21/99 3.81 

B-11 

7/22/98 NO 

11/23/98 NO 

2/25/99 NO 

5/21/99 1.09 

B-14 

7/22/98 NO 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

2 

34.3 

20.3 

ND 

4.83 

9.89 

4.55 

40.3 

13.8 

2.38 

2.92 

1.36 

1.85 

NO 

Table 3 
Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Naph
thalene 

(ppb) 

2 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

9.77 

Anthra
cene 
(ppb) 

3 

NO 

NO 

ND 

ND 

ND 

NO 

NO 

2.14 

ND 

NO 

NO 

NO 

NO 

Willbridge Terminal 
Portland, Oregon 

Fluor
anthene 

(ppb) 

3 

NO 

NO 

NO 

ND 

NO 

0.263 

NO 

1.15 

NO 

NO 

NO 

NO 

0.643 

Phenan
threne 
(ppb) 

3 

Benzo(a) Benzo(b) Benzo(k) 
anthra- fluor- fluor-
cane anthene anthene Chrysene 
(ppb) (ppb) (ppb) (ppb) 

4 4 4 4 

Chevron 

30.3 

6.48 

NO 

NO 

2.01 

3.90 

62.1 

16.6 

1.40 

NO 

0.633 

1.26 

1.50 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

- - - -

Pyrene 
(ppb) 

4 

NO 

0.956 

NO 

NO 

NO 

0.372 

NO 

1.19 

NO 

NO 

0.109 

NO 

ND 

Page 1 of 4 

Oibenzo- lndeno- Benzo
Benzo(a) (a,h)an- (1 ,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 
(ppb) (ppb) (ppb) (ppb) 

5 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

ND 

ND 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

6 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Thursday, August 19, 1999 
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Sample Dale Acenaph- Acenaph- Fluorene 
ldenti- Sampled thene thylene (ppb) 
fication (ppb) (ppb} 

Number of 
Benzene Rings 

2 

Duplicate 7/22198 NO 

11/25/98 1.46 

Duplicate11/25/98 NO 

2/25/99 NO 

5/21/99 1.08 

B-24 

11/23/98 NO 

Duplicate11/23/98 NO 

B-28 

7/22198 NO 

11/24/98 NO 

2/25/99 NO 

5/20/99 NO 

B-30 

7/22/98 NO 

11/24/98 NO 

2/25/99 NO 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2 

ND 

2.46 

NO 

NO 

2.28 

NO 

NO 

0.178 

NO 

NO 

NO 

0.200 

NO 

NO 

Table 3 (continued) 
Groundwater Analytical Results - Polyaromatic Hydrocarbons 

Naph
thalene 
(ppb) 

2 

9.19 

19.5 

26.3 

50 

16 

NO 

NO 

NO 

42.0 

NO 

NO 

NO 

NO 

NO 

Willbridge Terminal 
Portland, Oregon 

Anthra
cene 
(ppb) 

3 

Fluor
anthene 

(ppb) 

3 

0.190 0.891 

NO NO 

NO NO 

0.138 0.293 

NO NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Benzo(a) Benzo(b} Benzo(k) 
Phenan- anthra- fluor- fluor-
threne cene anlhene anthene Chrysene 
(ppb) (ppb) (ppb) (ppb) (ppb) 

3 4 

Chevron 
1.78 

2.16 

NO 

1.47 

2.21 

NO 

NO 

0.289 

NO 

NO 

NO 

0.212 

0.152 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

- - - -

Pyrene 
(ppb) 

4 

1.01 

NO 

NO 

0.402 

1.27 

NO 

NO 

NO 

NO 

NO 

NO 

0.159 

NO 

NO 

Page 2 of 4 

Dibenzo- lndeno- Benzo
Benzo(a) (a,h}an- (1 ,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 
(ppb) (ppb) (ppb} (ppb) 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

6 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Thursday, August 19, 1999 
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Sample Date Acenaph- Acenaph- Fluorene 
ldenti- Sampled thene thylene (ppb) 
fication (ppb) (ppb) 

Number of 
Benzene Rings 

2 

CR-8 

CR-9 

5/21/99 0.196 

7/22/98 NO 

11/24/98 NO 

2/25/99 NO 

5/20/99 NO 

7/22198 NO 

11/25/98 NO 

Duplicate 11/25/98 No 

2/25/99 NO 

5/20/99 NO 

Duplicate 5/20/99 NO 

CR-11 

7/22198 ND 

EX-1 

11/25/98 NO 

2 

ND 

NO 

0.170 

ND 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

NO 

ND 

2 

0.264 

NO 

NO 

ND 

NO 

NO 

ND 

NO 

ND 

ND 

ND 

9.97 

9.67 

Table 3 (continued) Page 3 of 4 

Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Naph
thalene 
(ppb) 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

NO 

Anthra
cene 
(ppb) 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

Wlllbridge Terminal 
Portland, Oregon 

Fluor
anthene 

(ppb) 

3 

NO 

0.291 

0.413 

0.1 

1.25 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.222 

Phenan
threne 
(ppb) 

3 

Benzo(a) Benzo(b) Benzo(k) 
anthra- fluor- fluor-
cene anthene anthene Chrysene 
(ppb) (ppb) (ppb) (ppb) 

4 4 4 4 

Pyrene 
(ppb) 

4 

Oibenzo- lndeno- Benzo
Benzo(a) (a,h)an- (1 ,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 
(ppb) (ppb) (ppb) (ppb) 

5 5 5 6 

Chevron 
0.172 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

4.20 

2.16 

NO ND NO NO NO NO 

0.190 0.170 0.155 0.258 0.514 0,290 

0.271 0.775 NO 0.338 0.673 0.745 

ND 0.168 0.222 0.115 0.203 0.33 

0.726 1.39 1.28 0.958 1.67 2.29 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.398 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO NO 

0.269 0.262 

0.560 1.08 

0.257 0.442 

1.74 2.6 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Thursday, August 19, 1999 
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Table 3 (continued) 

Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Sample Date Acenaph- Acenaph- Fluorene 
ldenti- Sampled thane thylene (ppb) 
fica!ion (ppb) (ppb) 

Number of 
Benzene Rings 

Notes: 
ppb = Parts per billion 
ND = Not detected 
NS = Not sampled 

2 2 

NS/F = Not sampled, floating product present 

2 

Naph
thalene 
{ppb) 

2 

PAH by EPA Method 8270 SIM since 1st Quarter 1997 

Anthra· 
cene 
(ppb) 

3 

PAH by EPA Method 8310 before 1st Quarter 1997 and for 3rd 
Quarter1997 

Willbridge Terminal 
Portland, Oregon 

Fluor
anthene 

(ppb) 

3 

Phenan
threne 
(ppb) 

3 

Benzo(a) Benzo(b} Benzo(k) 
anthra- fluor- fluor-
cene anthene anthene Chrysene 
(ppb) (ppb) {ppb) (ppb) 

4 4 4 4 

Chevron 

- - - -

Pyrene 
(ppb) 

4 

Page 4 of 4 

Dibenzo- lndeno- Benzo
Benzo(a} (a,h}an- (1 ,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 
(ppb) (ppb) (ppb) (ppb) 

5 5 5 6 

Thursday, August 19, 1999 
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Table 3 (continued) Page 1 of 5 

Groundwater Analytical Results ~ Polyaromatic Hydrocarbons 

Sample Date Acenaph- Acenaph- Fluorene 
ldenti- Sampled thene thylene (ppb) 
fication (ppb) {ppb) 

Number of 
Benzene Rings 

2 

MW-4 

1219/98 NO 

Duplicate 12/9/98 NO 

MW-8 

MW-10 

MW-11 

7/31/98 NO 

12/10/98 0.215 

3/2/99 NO 

5/27/99 NO 

7/31/98 NO 

12/9/98 0.215 

3/2199 NO 

5/27/99 NO 

7/31/98 NO 

12/9/98 NO 

3/2/99 NO 

5/27/99 NO 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2 

8.02 

7.95 

NO 

NO 

NO 

NO 

ND 

0.103 

NO 

NO 

NO 

NO 

0.179 

NO 

Naph
thalene 
(ppb) 

2 

NO 

NO 

8.45 

16.5 

4.08 

1.88 

NO 

NO 

NO 

NO 

638 

548 

466 

421 

Anthra
cene 
(ppb) 

3 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

Willbridge Terminal 
Portland, Oregon 

Benzo(a) Benzo(b) Benzo(k) 
anthra- fluor- fluor-Fluor

anthene 
(ppb) 

Phenan
threne 
(ppb) 

cane anthene anthene Chrysene 

3 

NO 

ND 

ND 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

(ppb) (ppb) (ppb) (ppb) 

3 

GATX 

NO 

NO 

NO 

0.130 

NO 

NO 

NO 

0.234 

NO 

NO 

NO 

NO 

0.138 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

4 

NO 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

Pyrena 
(ppb) 

4 

NO 

ND 

NO 

0.109 

NO 

NO 

NO 

0.144 

NO 

NO 

NO 

NO 

NO 

NO 

Dibenzo- lndeno- Benzo
Benzo(a) (a,h)an- (1 ,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 
(ppb) (ppb) (ppb) (ppb) 

5 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

5 

ND 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

ND 

NO 

ND 

NO 

NO 

NO 

NO 

ND 

NO 

ND 

NO 

NO 

NO 

NO 

6 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Thursday, August 19, 1999 
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Table 3 (continued) 

Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Sample Date Acenaph· Acenaph- Fluorene 
ldenti- Sampled thene thylene (ppb) 
fication (ppb) (ppb) 

Number of 
Benzene Rings 

2 

MW-13 

7/31/98 NO 

12/9/98 NO 

3/2/99 NO 

Duplicate 3/2/99 NO 

5/27/99 NO 

MW·15 

7/31/98 NO 

12/10/98 0.208 

3/2/99 0.114 

5/28/99 NO 

MW·21 

7/31/98 NO 

Duplicate 7/31198 NO 

12/8198 NO 

3/1199 NO 

5/27199 NO 

MW-22 

7128/98 NO 

2 

NO 

NO 

ND 
ND 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

2 

NO 

NO 

NO 

NO 

NO 

NO 

0.105 

0.125 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Naph
thalene 
(ppb) 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

359 

Anthra
cene 
(ppb) 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Willbridge Terminal 
Portland, Oregon 

Fluor
anthene 

(ppb) 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

Phenan
threne 
(ppb) 

3 

Benzo(a) Benzo(b) Benzo(k) 
anthra- fluor- fluor-

cane anthene anthene Chrysene 
(ppb) (ppb) (ppb) (ppb) 

4 4 4 4 

GATX 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

0.279 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

- - - -

Pyrene 
(ppb) 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Page 2 of 5 

Dibenzo- lndeno· Benzo
Benzo(a) (a,h)an- (1,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 
(ppb) (ppb} {ppb} (ppb) 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

6 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Thursday, August 19, 1999 
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Sample Date Acenaph- Acenaph- Fluorene 
ldenti- Sampled thene 1hylene (ppb) 
fication (ppb) (ppb) 

Number of 
Benzene Rings 

2 

12/9/98 NO 

Duplicate 12/9/98 NO 

5/27/99 NO 

MW-23 

12/9/98 2.10 

3/1/99 1.41 

Duplicate 3/1/99 ND 

MW-26 

7/28/98 1.65 

12/8/98 1. 42 

5/28/99 1 . 88 

MW-28 

7/28/98 0.452 

MW-30 

12/8/98 NO 

MW-31 

7/28/98 NO 

12/8/98 NO 

3/1/99 NO 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

2 

NO 

NO 

NO 

3.74 

3.29 

1.79 

1.51 

1.24 

1.75 

1.19 

NO 

1.88 

NO 

0.853 

Table 3 (continued) 
Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Naph
thalene 
(ppb) 

2 

424 

414 

201 

7.05 

NO 

NO 

NO 

4.61 

3.42 

NO 

NO 

NO 

NO 

NO 

Willbridge Terminal 
Portland, Oregon 

Anthra
cene 
(ppb) 

3 

NO 

NO 

NO 

NO 

NO 

NO 

Fluor
anthene 

(ppb) 

3 

NO 

NO 

NO 

NO 

NO 

ND 

0.183 0.509 

0.109 0.375 

NO NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

Phenan
threne 
(ppb) 

3 

Benzo(a) Benzo(b) Benzo(k) 
anthra- fluor- fluor-
cane anthene anthene Chrysene 
(ppb) (ppb) (ppb) (ppb) 

4 4 4 4 

GATX 
0.406 

0.313 

NO 

2.42 

1.77 

NO 

1.74 

0.484 

1.02 

0.332 

ND 

1.13 

0.268 

0.677 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Pyrene 
(ppb) 

4 

NO 

NO 

NO 

NO 

NO 

ND 

0.276 

0.237 

NO 

0.272 

NO 

NO 

NO 

NO 

Page 3 of 5 

Dibenzo- lndeno- Benzo
Benzo(a) (a,h)an- (1 ,2,3,cd) (ghi) 

pyrene thracene pyrene perylene 
(ppb) (ppb) (ppb) (ppb) 

5 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

5 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

ND 

NO 

5 

NO 

NO 

ND 

NO 

NO 

NO 

ND 

ND 

NO 

ND 

NO 

ND 

NO 

NO 

6 

NO 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

ND 

NO 

ND 

Thursday, Augus119, 1999 
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Table 3 (continued) 

Groundwater Analytical Results - Polyaromatic Hydrocarbons 

Sample Date Acenaph- Acenaph- Fluorene 
ldenti- Sampled thane thylene (ppb) 
f1cation (ppb) (ppb) 

Number of 
Benzene Rings 

2 

5/27/99 NO 

MW-32 

7/28/98 NO 

12/8/98 NO 

3/1/99 NO 

Duplicate 3/1/99 NO 

5/27/99 NO 

Duplicate 5/27/99 NO 

MW-33 

7/28/98 NO 

Duplicate 7/28/98 NO 

12/11/98 NO 

3/2/99 NO 

5/28/99 NO 

MW-36 

7/28/98 NO 

12/10/98 0.438 

Ouplicate12110/98 0.501 

3/2/99 NO 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2 

1.5 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

Naph
thalene 
(ppb) 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Anthra
cene 
(ppb) 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

Willbridge Terminal 
Portland, Oregon 

Benzo(a) Benzo(b) Benzo(k) 
Phenan- anthra- fluor- fluor-Fluor

anthene 
(ppb) 

threne cene anthene anthene Chrysene Pyrena 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

3 

GATX 
0.626 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

ND 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO. 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Page 4 or 5 

Dibenzo- lndeno- Benzo
Benzo(a) (a,h)an- (1,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 
(ppb) (ppb) (ppb) (ppb) 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

6 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

Thumday,Augu~ 1~ 1999 

- -
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Table 3 (continued) Page 5 of 5 

Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Willbridge Terminal 
Portland, Oregon 

Benzo(a) Benzo(b) Benzo(k) Oibenzo- lndeno- Benzo-
Sample Date Acenaph- Acenaph- Fluorene Naph- Anthra- Fluor- Phenan- anthra- fluor- fluor- Benzo(a) (a,h)an- (1 ,2,3,cd} (ghi) 
ldenti- Sampled thene thylene (ppb) thalene cene anthene threne cene anthene anthene Chrysene Pyrene pyrene thracene pyrene pel)'lene 

fication (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Number of 2 2 2 
Benzene Rings 

2 3 3 3 4 4 4 4 4 5 5 5 6 

GATX 
5/27/99 0.163 NO ND NO NO NO NO NO NO NO NO NO NO NO NO NO 

MW-37 

7/28/98 0.558 NO 0.433 NO ND NO 0.190 ND NO NO NO 0.116 ND NO NO NO 

12/10/98 NO NO NO NO ND 0.202 0.242 NO NO NO ND 0.251 NO NO NO NO 

3/1/99 NO NO NO NO NO ND NO NO NO NO NO NO NO ND ND NO 

5/26/99 ND NO 4.2 NO NO NO NO NO ND ND NO NO NO NO NO NO 

Duplicate 5/26/99 NO NO 1.76 NO NO NO ND NO NO NO NO ND NO NO NO ND 

MW-39 

12/10/98 5.60 NO 1.09 NO 0.208 0.468 1.94 NO NO NO NO 0.503 NO ND NO NO 

MW-40 

7/28/98 NO ND NO NO NO NO ND NO NO NO ND NO NO NO NO ND 

12110/98 0.178 NO NO ND ND NO NO NO ND ND NO NO NO ND NO ND 

3/2/99 NO ND NO NO ND NO ND NO NO NO NO NO NO NO NO ND 

5/26/99 NO ND NO NO NO NO ND NO NO NO ND NO NO NO NO ND 

Notes: 
ppb"' Parts per billion 
NO"' Not detected 
NS ~Not sampled 
NS/F "' Not sampled, floating product present 
PAH by EPA Method 8270 SIM since 1st Quarter 1997 

0 
PAH by EPA Method 8310 before 1st Quarter 1997 and tor 3rd 
Quarter 1997 

0 
Thursday, August 19, 1999 ""C 

0 
0 
~ 

~ 
(1'1 
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Table 3 (continued) Page 1 of 4 

Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Sample Date Acenaph- Acenaph- Fluorene 
ldenti- Sampled thene thylene (ppb) 
fication (ppb) (ppb) 

Number of 
Benzene Rings 

2 

8-6 

11/18/98 NO 

B-17 

8/4/98 5.72 

Duplicate 8/4/98 ND 

2/23/99 4. 03 

5/19/99 2.9 

B-18 

11/19/98 NO 

Ouplicatell/19/98 NO 

2/24/99 NO 

5/19/99 2.76 

B-22 

8/4/98 NO 

11/19/98 NO 

5/20/99 4.07 

Duplicate 5/20/99 ND 

2 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2 

NO 

38.1 

29.5 

12.8 

9.77 

1.93 

1.87 

2.22 

6.86 

26.3 

NO 

8.67 

25.7 

Naph
thalene 
(ppb) 

2 

72.9 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4.27 

NO 

Anthra
cene 
(ppb) 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

1.22 

6.46 

Willbridge Terminal 
Portland, Oregon 

Benzo(a) Benzo(b) Benzo(k) 
Phenan- anthra- fluor- fluor-Fluor

anthene 
(ppb) 

threne cene anthene anthene Chrysene 

3 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

(ppb) (ppb) {ppb) (ppb) (ppb) 

3 

Tosco 

NO 

33.7 

25.0 

9.85 

9.3 

2.34 

2.07 

2.44 

6.79 

26.5 

19.9 

12.7 

48.2 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Pyrene 
(ppb) 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

1.48 

NO 

3.42 

Oibenzo- lndeno- Benzo
Benzo(a) (a,h)an- (1,2,3,cd) (ghi) 
pyrene U1racene pyrene perylene 
(ppb) (ppb) (ppb) (ppb) 

5 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

6 

NO 

ND 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

Thursday, August 19, 1999 
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Table 3 (continued) Page 2 of 4 

Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Sample Date Acenaph· Acenaph· Fluorene 
ldenli· Sampled thene thylene (ppb) 
fication (ppb) (ppb) 

Number of 
Benzene Rings 

2 

B-25 

11/19/98 ND 

5/19/99 0.144 

B-35 

8/4/98 46.3 

11/20/98 ND 

2123/99 38. 1 

Duplicate 2/23/99 49.5 

B-36 

B-37 

5/19/99 8.94 

8/5/98 NO 

11/18/98 NO 

2/23/99 NO 

5/19/99 0.119 

8/4/98 0.103 

11/19/98 NO 

2 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

NO 

2 

ND 

NO 

138 

84.3 

127 

168 

19 

NO 

NO 

NO 

0.189 

NO 

NO 

Naph· 
thalene 
(ppb) 

2 

NO 

NO 

NO 

NO 

NO 

NO 

6.93 

NO 

NO 

NO 

NO 

NO 

NO 

Anthra· 
cene 
(ppb) 

3 

NO 

ND 

29.3 

31.5 

32.7 

49 

3.84 

ND 

NO 

ND 

ND 

NO 

NO 

Willbridge Terminal 
Portland, Oregon 

Benzo(a) Benzo(b) Benzo(k) 
Fluor· Phenan· anthra· fluor- fluor-

anthene threne cene anthane anthene Chrysene Pyrene 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

3 

NO 

NO 

137 

95.0 

120 

154 

11.2 

NO 

NO 

NO 

NO 

NO 

NO 

3 4 

Tosco 

NO 

NO 

358 

242 

279 

365 

27.6 

ND 

NO 

NO 

ND 

NO 

0.112 

NO 

NO 

27.4 

16.8 

24 

28 

2.64 

NO 

NO 

NO 

NO 

ND 

NO 

4 

ND 

NO 

7.49 

3.69 

6.43 

8.5 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

4 

NO 

NO 

NO 

ND 

8.25 

8.6 

ND 

ND 

ND 

NO 

ND 

NO 

NO 

4 

NO 

NO 

23.1 

13.5 

21.3 

24.8 

NO 

NO 

ND 

ND 

ND 

NO 

NO 

4 

ND 

NO 

77.3 

59.9 

78.5 

88.3 

7.38 

NO 

NO 

NO 

NO 

0.154 

NO 

Dibenzo- I ndeno- Benzo
Benzo(a) (a,h)an- (1 ,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 
{ppb) (ppb) (ppb) (ppb) 

5 

NO 

ND 

3.49 

2.60 

5.68 

6.83 

ND 

ND 

NO 

NO 

NO 

ND 

ND 

5 

ND 

ND 

NO 

ND 

ND 

NO 

NO 

ND 

NO 

ND 

ND 

NO 

NO 

5 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

6 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

Thursday, August 19, 1999 
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Table 3 (continued) Page 3 of 4 

Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Sample Date Acenaph· Acenaph- Fluorene 
ldenti- Sampled thene thylene (ppb) 
fication (ppb) (ppb) 

Number of 
Benzene Rings 

2 

P-1 

U-2 

U-3 

U-4 

U-5 

2/24/99 

5/19/99 

NO 

NO 

11/20/98 NO 

11/16/98 NO 

2124!99 0.401 

5/19/99 0.345 

8/5/98 NO 

11116/98 NO 

2124/99 NO 

5/19/99 0.102 

11/19/98 NO 

8/4/98 0.857 

11/19/98 NO 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO· 

NO 

NO 

2 

NO 

NO 

NO 

NO 

0.452 

0.897 

NO 

NO 

NO 

0.108 

929 

2.51 

NO 

Naph· 
thalene 

(ppb) 

2 

NO 

NO 

NO 

NO 

4.47 

6.55 

ND 

NO 

8.5 

NO 

NO 

NO 

NO 

Anthra
cene 
{ppb) 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.110 

NO 

Willbridge Terminal 
Portland, Oregon 

Benzo{a) Benzo(b) Benzo(k) 
Pllenan· anthra- fluor- fluor· Fluor· 

anthene 
(ppb) 

threne cene anthene anthene Chrysene Pyrene 
(ppb) 

Dibenzo- lndeno- Benzo
Benzo(a) (a,h)an- (1 ,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 

(ppb) (ppb) (ppb) (ppb) (ppb) {ppb) (ppb) (ppb) (ppb) 

3 

NO 

NO 

NO 

3 4 

Tosco 
NO NO 

NO NO 

NO NO 

NO NO NO 

NO 

NO 

NO 0.187 

0.163 0.161 

NO 

0.919 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

9.48 

0.826 

1.59 

NO 

0.588 

ND 

NO 

ND 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

1.64 

NO 

NO 

NO 

ND 

NO 

4 

NO 

NO 

NO 

NO 

NO 

No 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

ND 

0.182 

5 

NO 

NO 

ND 

NO 

NO 

NO 

NO NO NO 

0.739 0.962 0.986 

NO NO NO 

NO 

NO 

ND 

NO 

NO 

0.517 

0.130 

0.238 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

ND 

ND 
NO 

NO 

6 

NO 

NO 

NO 

NO 

NO 

NO 

NO NO 

0.664 0.905 

NO NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO· 

NO 

Thursday, August 19, 1999 
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Table 3 (continued) Page 4 of 4 

Groundwater Analytical Results- Polyaromatic Hydrocarbons 

Sample Date Acenaph- Acenaph- Fluorene 
ldenti- Sampled thene thylene (ppb) 
fication (ppb) (ppb) 

Number of 2 2 2 
Benzene Rings 

2/24/99 ND ND 2.45 

5/19/99 0.968 ND 2.09 

Notes: 
ppb = Parts per billion 
ND = Not detected 
NS = Not sampled 
NS/F = Not sampled, floa1ing product present 

Naph
thalene 
(ppb) 

2 

ND 

ND 

PAH by EPA Method 8270 SIM since 1st Quarter 1997 

Anthra
cene 
(ppb) 

3 

NO 

NO 

PAH by EPA Method 8310 before 1st Quarter 1997 and for 3rd 
Quarter 1 997 

Willbridge Terminal 
Portland, Oregon 

Fluor
anthene 

(ppb) 

3 

NO 

ND 

Phenan
threne 
(ppb) 

3 

Benzo(a) Benzo(b) Benzo(k) 
anthra- fluor- fluor-
cane anthene anthene Chrysene 
(ppb) (ppb) (ppb) (ppb) 

4 4 4 4 

Tosco 
1.27 ND ND ND ND 

0.478 ND NO NO NO 

Pyrene 
(ppb) 

4 

NO 

NO 

Dibenzo- lndeno- Benzo
Benzo(a) (a,h)an- (1 ,2,3,cd) (ghi) 
pyrene thracene pyrene perylene 
(ppb) (ppb) (ppb) (ppb) 

5 5 5 6 

NO ND NO NO 

ND NO ND NO 

Thursday, August 19, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

B-7 
11/24/98 25 

B-9 

7/22198 20.8 

12/11/98 5.4 

2/25/99 21.3 

5/21/99 3.9 

B-10 
7/22198 36.8 

11/24/98 33.5 

5/21/99 32.1 

8-11 
7/22/98 29.3 

11/23/98 32.5 

2125/99 26.5 

5/21/99 39.5 

Table 4A 
Groundwater Analytical Results- Total Metals 

Barium 
(ppb) 

172 

159 

59.8 

74 

48.1 

114 

294 

79.9 

184 

259 

118 

188 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

Chevron 

ND 15.5 

ND 17.6 

ND 5.1 

1.8 5.5 

2.1 2.1 

ND 7.70 

ND 37 

ND 3 

1.00 19.2 

ND 34.5 

1.9 7.2 

2.4 17.9 

Lead 
(ppb) 

6.5 

8.40 

3.6 

13.3 

1.9 

3.70 

16.5 

3 

11.2 

19.5 

6.8 

15 

Page 1 of 4 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

0.77 ND ND 

ND ND ND 

0.31 ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

NO ND NO 

ND ND ND 

0.25 ND ND 

NO ND ND 

ND ND ND 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

B-14 

7/22/98 35.5 

Duplicate 7/22/98 34.8 

11/25/98 31.4 

2/25/99 33.1 

5/21/99 34.9 

Duplicate 5/21/99 36 

B-28 
7/22/98 3.30 

11/24/98 15 

2/25/99 6.1 

5/20/99 9.8 

B-30 

7/22/98 20.7 

11/24/98 14.7 

Duplicate 11/24/98 14.7 

Table 4A (continued) 
Groundwater Analytical Results~ Total Metals 

Barium 
(ppb) 

109 

111 

117 

84.5 

116 

121 

87.5 

880 

222 

198 

199 

126 

126 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

Chevron 

NO 5.90 

NO 6.00 

NO 8.8 

NO 2.2 

NO 7.1 

NO 7.9 

NO 5.10 

NO 17.5 

3 23.9 

NO 16.1 

12.8 11.3 

4.6 10.4 

4.6 10.4 

Lead 
(ppb) 

5.80 

7.80 

7.2 

9.3 

10.8 

11.3 

4.10 

96.5 

37.7 

15.6 

19.7 

11.3 

11.3 

Page 2 of 4 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

NO NO NO 

0.320 NO NO 

ND NO NO 

0.22 1 NO 

NO NO NO 

NO NO NO 

NO 1.10 NO 

0.3 NO NO 

NO 2.19 NO 

NO NO NO 

NO NO NO 

0.28 NO NO 

0.28 NO NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled {ppb) 

2/25/99 19.7 

5/21/99 14.2 

CR-8 

7/22/98 27.7 

11/24/98 31.3 

2/25/99 13.2 

5/20/99 18.2 

Duplicate 5120/99 

CR-9 
7/22/98 NO 

11/25/98 NO 

Duplicate 11/25/98 NO 

2/25199 NO 

5/20199 NO 

Duplicate 5/20/99 NO 

Table 4A (continued) 
Groundwater Analytical Results- Total Metals 

Barium 
(ppb) 

85.6 

59.9 

61.7 

83.7 

53.4 

91.9 

23.4 

17.0 

18.1 

21.5 

16.1 

16.4 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

Chevron 

54.8 5.1 

7.7 NO 

NO NO 

1.3 5.2 

1.4 1.9 

1.3 5.8 

NO ND 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

Lead 
(ppb) 

33.1 

3.6 

6.00 

6 

4.1 

11.6 

ND 

NO 

NO 

NO 

NO 

NO 

Page 3 of 4 

Mercury Selenium Silver 
(ppb) (ppb) (ppb} 

NO NO NO 

NO NO NO 

NO NO NO 

0.29 NO NO 

NO 1 NO 

NO NO NO 

NO 

NO NO NO 

NO NO NO 

NO NO NO 

ND NO ND 

NO NO NO 

ND NO NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

CR-11 

7122198 38.8 

EX-1 

11/25/98 22.6 

Notes: 
ppb = Parts per billion 
NO= Not detected 
NS = Not sampled 
NS/F = Not sampled, floating product present 
Total Metals by EPA 60oonooo Series Methods 

Table 4A (continued) 
Groundwater Analytical Results~ Total Metals 

Barium 
(ppb) 

87.9 

50.8 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
{ppb) (ppb) 

Chevron 

2.80 ND 

ND ND 

Lead 
(ppb) 

4.10 

1.5 

Page 4 of 4 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

0.260 1.20 ND 

0.39 NO NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled {ppb) 

MW·4 
12/9/98 32.6 

MW·8 
7/31/98 6.80 

12/10/98 9 

3/2/99 2.2 

5/27/99 14.9 

MW·10 
7/31/98 9.40 

12/9/98 21.8 

3/2/99 7.3 

5/27/99 21.7 

MW·11 

7/31/98 52.6 

12/9/98 62.9 

3/2/99 49.1 

Table 4A (continued) 
Groundwater Analytical Results -Total Metals 

Barium 
(ppb) 

22 

15.6 

16.2 

27.5 

115 

31.4 

78 

48.8 

117 

77.9 

52.6 

63.5 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

GATX 

NO ND 

NO NO 

NO NO 

NO NO 

3.6 1.5 

NO NO 

NO NO 

NO 1.1 

ND 3.1 

NO 2.00 

NO 1.3 

NO 2.1 

Lead 
(ppb) 

ND 

NO 

NO 

NO 

2.4 

NO 

NO 

NO 

3.7 

23.3 

39.1 

31.9 

Page 1 of 6 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

0.5 NO NO 

NO NO NO 

NO NO NO 

NO NO ND 

NO NO NO 

NO NO NO 

0.28 NO NO 

NO NO NO 

NO NO NO 

0.400 NO NO 

0.63 1.4 NO 

NO 1.3 NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

5/27/99 55.3 

MW-13 

7/31/98 2.40 

12/9/98 1.1 

3/2/99 2.6 

Duplicate 3/2/99 2.4 

5/27/99 1.9 

MW-15 

7/31/98 1.60 

12/10/98 1 

3/2/99 NO 

5/28/99 NO 

MW-21 

7/31/98 3.70 

Duplicate 7/31/98 4.30 

12/8/98 3.9 

Table 4A {continued) 
Groundwater Analytical Results- Total Metals 

Barium 
(ppb) 

133 

56.5 

35.7 

74.3 

73.3 

51.9 

86.9 

53.7 

48 

55.8 

200 

224 

159 

Willbrldge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

GATX 

NO 6.2 

NO 2.60 

NO 1 .1 

NO 3.9 

NO 3.8 

NO 2.4 

NO 3.10 

NO NO 

NO NO 

ND NO 

1.30 ND 

2.40 NO 

1.5 NO 

Lead 
(ppb) 

38.1 

2.70 

NO 

3.8 

3.9 

2.2 

4.10 

NO 

NO 

ND 

1.80 

3.70 

1.4 

Page 2 of 6 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

ND NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

3/1/99 1.7 

5/27/99 5.8 

MW-22 
7/28/98 93.5 

12/9/98 105 

Duplicate 12/9/98 104 

5/27/99 102 

MW-23 

12/9/98 9 

3/1/99 2.6 

Duplicate 3/1/99 1.2 

MW-26 

7/28/98 43.5 

12/8/98 52.5 

5/28/99 38.2 

Duplicate 5/28/99 42.9 

Table 4A (continued} 
Groundwater Analytical Results- Total Metals 

Barium 
(ppb) 

142 

222 

217 

237 

237 

174 

26 

11.1 

9.9 

54.6 

73.7 

54.1 

60.5 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

GATX 

NO NO 

2.3 1.2 

NO 2.20 

NO 1.6 

NO 1.3 

NO 1.4 

ND 1 

ND 1 

NO ND 

NO ND 

NO NO 

1 NO 

1 NO 

Lead 
(ppb) 

NO 

4.4 

7.80 

7.1 

7.2 

11.8 

3.2 

1.6 

1.3 

NO 

NO 

2 

2 

Page 3 of 6 

Mercury Selenium Silver 
(ppb) (ppb) {ppb) 

NO NO 1.8 

ND NO NO 

NO NO ND 

NO ND ND 

NO ND ND 

NO ND ND 

ND ND NO 

ND ND ND 

ND NO ND 

NO ND ND 

NO ND NO 

NO NO NO 

NO NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

MW-28 

7/28/98 1.40 

MW-30 

12/8/98 8 

MW-31 

7/28/98 16.7 

12/8/98 6.4 

3/1/99 5.1 

5/27/99 6.8 

MW-32 

7/28/98 NO 

12/8/98 ND 

3/1/99 NO 

Duplicate 3/1/99 NO 

5/27/99 NO 

Duplicate 5127199 NO 

Table 4A (continued) 
Groundwater Analytical Results -Total Metals 

Barium 
(ppb) 

23.0 

15.4 

22.6 

18.9 

22.8 

22.7 

15.9 

6.8 

3.9 

4.5 

12.1 

11 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

GATX 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO ND 

NO NO 

NO 2.8 

NO 3.8 

NO 3.3 

NO 1.4 

NO 1.2 

Lead 
(ppb) 

1.20 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

1.9 

NO 

Page 4 of 6 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

Friday, July 23, 1999 



0 
0 
""C 
0 
0 
~ 

~ 
(1'1 
1\) 
~ 

-------------------

Sample Date Arsenic 
Identification Sampled (ppb) 

MW-33 

7/28/98 4.60 

Duplicate 7/28/98 5.00 

12/11/98 11 

Duplicate 12/11/98 10 

3/2/99 7.8 

5/28/99 3.9 

MW-36 

7/28/98 1.40 

12/10/98 13.4 

Duplicate 12/10/98 13.4 

3/2/99 1.3 

5/27/99 11.7 

MW-37 

7/28/98 24.4 

12/10/98 25.6 

Table 4A (continued) 
Groundwater Analytical Results- Total Metals 

Barium 
(ppb) 

103 

116 

124 

114 

74.3 

32.6 

23.2 

36.9 

36.9 

23.6 

50.8 

42.3 

36.2 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

GATX 

NO NO 

NO ND 

NO ND 

NO NO 

NO NO 

NO 7.7 

NO NO 

NO ND 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

Lead 
(ppb) 

NO 

ND 

ND 

NO 

NO 

ND 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

Page 5 of 6 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

ND NO NO 

NO NO NO 

0.33 ND NO 

0.38 NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

0.79 NO NO 

0.79 ND NO 

ND ND ND 

ND ND NO 

NO NO NO 

0.73 NO NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

3/1/99 34.8 

5/26/99 22.1 

Duplicate 5/26/99 23.1 

MW-39 

12/10/98 23.6 

MW-40 

7/28/98 20.6 

12/10/98 28.3 

3/2/99 3.7 

5/26/99 73.1 

Notes: 
ppb = Parts per billion 
NO= Not detected 
NS =Not sampled 
NS/F = Not sampled, floating product present 
Total Metals by EPA 600017000 Series Methods 

Table 4A (continued) 
Groundwater Analytical Results -Total Metals 

Barium 
(ppb) 

58.1 

46.7 

49.7 

40.5 

162 

60.4 

17.8 

225 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) {ppb) 

GATX 

ND 1.5 

ND ND 

NO ND 

ND NO 

ND 12.2 

NO 1.2 

ND NO 

NO 9 

Lead 
(ppb) 

1.7 

1.4 

NO 

NO 

14.7 

1 

ND 

15.4 

Page 6 of 6 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

NO ND NO 

ND ND ND 

ND ND ND 

0.56 NO NO 

ND ND NO 

0.5 NO NO 

NO NO NO 

NO ND ND 

Friday, July 23, 1999 
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Sample Date Arsenic 
I dent if ication Sampled (ppb) 

B-6 

11/18/98 28.1 

B-17 

8/4/98 60.7 

Duplicate 8/4/98 63.2 

2/23/99 38.7 

5/19/99 61.5 

B-18 
11/19/98 28.0 

Duplicate 11/19/98 27.2 

2/24/99 17.5 

5/19/99 9 

8-22 

8/4/98 28.3 

11/19/98 29.4 

5/20/99 20.6 

Table 4A (continued) 
Groundwater Analytical Results -Total Metals 

Barium 
(ppb) 

139 

410 

509 

144 

112 

414 

391 

142 

145 

128 

79 

76.2 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

Tosco 

NO 11 

NO 49.5 

NO 68.9 

NO 8.2 

NO 1.1 

NO 71.3 

NO 60.8 

ND 9.5 

NO 5.5 

ND 9.50 

NO 4.8 

NO NO 

Lead 
(ppb) 

26.3 

64.5 

84.2 

14.6 

7.9 

49.2 

44.8 

10 

NO 

6.40 

4.6 

NO 

Page 1 of 4 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

NO NO NO 

NO NO NO 

NO 1.10 NO 

NO NO NO 

NO NO NO 

0.67 1.6 NO 

0.31 1.2 NO 

NO NO NO 

ND NO NO 

NO NO ND 

NO NO ND 

NO NO ND 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

Duplicate 5/20/99 24.8 

B-25 

11/19/98 39.2 

5/19/99 135 

8-35 

8/4/98 66.0 

11/20/98 1 .1 

2/23/99 43 

Duplicate 2/23/99 56.8 

5/19199 46.6 

B-36 

8/5/98 7.70 

11/18/98 12.5 

2/23/99 ND 

5/19/99 4.8 

Table 4A (continued) 
Groundwater Analytical Results- Total Metals 

Barium 
(ppb) 

81.8 

263 

76.3 

348 

77.7 

95.8 

113 

121 

117 

197 

34.9 

48.4 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) {ppb) 

Tosco 

ND 2.7 

NO 40.9 

NO ND 

NO 51.3 

ND 12.1 

ND 2.9 

NO 3.7 

NO 3 

NO 6.20 

NO 17.1 

NO 2.5 

NO 1.8 

Lead 
(ppb) 

4.2 

29.2 

ND 

82.7 

2.8 

6.4 

11.9 

8.7 

4.40 

5.5 

ND 

NO 

Page 2 of 4 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

NO NO NO 

0.29 1 NO 

ND NO NO 

NO 1.00 NO 

NO ND NO 

NO NO 1.6 

ND NO ND 

ND ND ND 

ND NO NO 

ND NO NO 

NO ND NO 

NO NO NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled {ppb) 

8·37 

8/4/98 220 

11/19/98 228 

2/24/99 260 

5/19/99 237 

P-1 

11/20/98 NO 

U-2 

11/16/98 6.3 

2/24/99 19.1 

5/19/99 23 

U-3 

8/5/98 35.6 

11/16/98 40.3 

2/24/99 7.2 

5/19/99 36.7 

Table 4A (continued) 
Groundwater Analytical Results- Total Metals 

Barium 
(ppb) 

446 

43.3 

83.6 

61.3 

69 

34.2 

43.2 

30.7 

102 

187 

37.6 

156 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

Tasca 

NO 54.0 

NO ND 

NO 3.6 

NO ND 

NO 10 

ND NO 

ND 2.4 

ND NO 

ND 22.8 

ND 62.2 

ND 5.1 

ND 12.5 

Lead 
(ppb) 

23.0 

ND 

2 

ND 

ND 

1.1 

2.1 

NO 

13.4 

95.3 

11.6 

25.5 

Page 3 of 4 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

NO 1.70 ND 

ND NO ND 

ND NO ND 

ND NO ND 

0.35 NO ND 

ND ND ND 

ND ND ND 

NO ND ND 

NO 1.10 ND 

NO 1.7 ND 

NO ND ND 

NO ND ND 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

U-4 

11/19/98 21 

U-5 

8/4/98 25.7 

11/19/98 17.4 

2/24/99 5.2 

5/19/99 6 

Notes: 
ppb = Parts per billion 
ND = Not detected 
NS = Not sampled 
NS/F = Not sampled, floating product present 
Total Metals by EPA 6000!7000 Series Methods 

Table 4A (continued) 
Groundwater Analytical Results~ Total Metals 

Barium 
(ppb) 

95.9 

483 

143 

76.4 

121 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

Tosco 

ND NO 

3.80 59.1 

ND 8.5 

ND 1.5 

ND 6.3 

Lead 
(ppb) 

NO 

105 

20 

1.7 

8.2 

Page 4 of 4 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

0.25 1 NO 

NO 1.80 NO 

0.31 NO NO 

ND ND NO 

ND ND NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

B-9 

12111/98 1.5 

8-14 
7/22/98 32.3 

Duplicate 7/22/98 31.9 

11/25/98 30.7 

2/25/99 30.1 

5/21/99 30.2 

Duplicate 5/21/99 31.9 

B-30 

7/22/98 16.0 

11/24/98 13.8 

Duplicate 11/24/98 13.8 

2/25/99 18.7 

Duplicate 2/25/99 19 

5/21/99 18.7 

Table 48 
Groundwater Analytical Results~ Dissolved Metals 

Barium 
(ppb) 

23.2 

64.9 

64.6 

65.2 

61.9 

62.5 

65.7 

65.5 

56 

56 

41.9 

42.7 

52.2 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

Chevron 

ND NO 

NO NO 

ND ND 

ND ND 

ND ND 

ND NO 

ND ND 

NO ND 

NO ND 

NO ND 

NO NO 

NO NO 

ND ND 

Lead 
(ppb) 

ND 

NO 

ND 

1 .1 

4.2 

2.6 

2.3 

ND 

ND 

ND 

ND 

NO 

NO 

Page 1 of 2 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

ND ND ND 

ND NO NO 

NO ND ND 

0.23 ND ND 

NO ND ND 

NO ND ND 

NO NO ND 

ND NO ND 

0.44 NO ND 

0.44 NO NO 

NO NO ND 

NO NO ND 

NO NO NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

CR-9 

7/22/98 NO 

11/25/98 NO 

Duplicate 11/25/98 NO 

2/25/99 NO 

5/20/99 NO 

Duplicate 5/20/99 NO 

EX-1 

11/25/98 19.3 

Notes: 
ppb"' Parts per billion 
ND = Not detected 
NS "' Not sampled 
NS/F =Not sampled, floating product present 
Total Metals by EPA 6000!7000 Series Methods 

Table 48 (continued) 
Groundwater Analytical Results- Dissolved Metals 

Barium 
{ppb) 

20.7 

12.8 

12.8 

13 

16.5 

20.3 

37.3 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
{ppb) (ppb) 

Chevron 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

Lead 
(ppb) 

NO 

NO 

NO 

ND 

NO 

NO 

NO 
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Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

NO NO ND 

0.23 NO NO 

0.23 NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

0.41 NO NO 

friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

MW-10 

12/9/98 21.6 

Duplicate 12/9/98 22 

MW-13 

7/31/98 NO 

12/9/98 NO 

3/2/99 NO 

5/27/99 NO 

MW-21 

7/31/98 3.00 

Duplicate 7/31/98 3.00 

12/8/98 2.2 

3/1/99 1.2 

5/27/99 3 

MW-33 

7/28/98 1.70 

Table 4B (continued) 
Groundwater Analytical Results- Dissolved Metals 

Barium 
(ppb) 

74.1 

72 

29.1 

26.1 

27.7 

26.9 

208 

215 

122 

142 

161 

41.9 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

GATX 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

ND NO 

ND NO 

Lead 
(ppb) 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
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Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

0.36 NO NO 

0.35 NO NO 

NO NO NO 

0.42 NO NO 

NO NO NO 

NO NO NO 

ND NO NO 

NO NO NO 

0.38 1.3 NO 

NO NO 1.1 

0.376 1.5 NO 

NO NO NO 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

Duplicate 7/28/98 1.90 

12/11/98 1.4 

5/28/99 4 

Duplicate 5/28/99 3.9 

MW-37 

12/10/98 23.3 

MW-39 

12/10/98 22 

Notes: 
ppb = Parts per billion 
NO= Not detected 
NS =Not sampled 
NS/F =Not sampled, floating product present 
Total Metals by EPA 6000/7000 Series Methods 

Table 48 (continued) 
Groundwater Analytical Results- Dissolved Metals 

Barium 
(ppb) 

40.0 

37.4 

23.5 

23.6 

31.8 

32.5 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

-
GATX 

NO NO 

NO NO 

NO NO 

ND NO 

ND NO 

ND ND 

Lead 
(ppb) 

NO 

NO 

ND 

ND 

NO 

NO 
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Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

NO NO NO 

NO NO NO 

NO ND ND 

ND ND 

0.61 ND NO 

0.4 NO ND 

Friday, July 23, 1999 
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Sample Date Arsenic 
Identification Sampled (ppb) 

8-17 

8/4/98 56.5 

Duplicate 8/4/98 56.2 

2/23/99 42.4 

5/19/99 50.3 

U-3 

8/5/98 35.4 

11/16/98 24.9 

2/24/99 5.6 

5/19/99 30.6 

Notes: 
ppb =Parts per billion 
NO = Not detected 
NS = Not sampled 
NS/F = Not sampled, floating product present 
Total Metals by EPA 6000/7000 Series Methods 

Table 4B (continued) 
Groundwater Analytical Results- Dissolved Metals 

Barium 
{ppb) 

99.7 

99.1 

86.9 

98.5 

80.4 

88 

25.2 

122 

Willbridge Terminal 
Portland, Oregon 

Cadmium Chromium 
(ppb) (ppb) 

Tosco 

NO ND 

NO NO 

NO NO 

NO ND 

NO NO 

NO NO 

NO NO 

ND NO 

Lead 
(ppb) 

2.90 

2.90 

3.5 

3.4 

NO 

NO 

NO 

1.1 

Page 1 of 1 

Mercury Selenium Silver 
(ppb) (ppb) (ppb) 

ND NO ND 

NO NO NO 

0.255 NO NO 

NO NO NO 

NO NO NO 

0.4 1 NO 

NO NO NO 

NO NO NO 

Friday, July 23, 1999 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

B-7 33.96 3/24/95 18.07 0.00 18.07 15.89 NA 

I 4/24/95 18.61 0.00 18.61 15.35 NA 
5/22/95 18.56 0.00 18.56 15.40 NA 
6/19/95 18.77 0.00 18.77 15.19 NA 

I 7/24/95 19.74 0.00 19.74 14.22 NA 
8/28/95 20.03 0.00 20.03 13.93 NA 
9/25/95 19.79 0.01 19.80 14.15 NA 

I 10/23/95 19.56 0.01 19.57 14.38 NA 
11/27/95 18.61 0.00 18.61 15.35 NA 

I 
12/29/95 17.74 0.00 17.74 16.22 NA 
1/22/96 15.82 0.00 15.82 18.14 NA 
2/26/96 14.09 0.04 14.13 19.80 NA 

I 3/25/96 17.38 0.01 17.39 16.56 NA 
4/22/96 17.07 0.01 17.08 16.87 NA 
5/28/96 16.46 0.00 16.46 17.50 NA 

I 6/24/96 17.96 0.00 17.96 16.00 NA 
7/22/96 18.79 0.00 18.79 15.17 NA 

I 
8/26/96 19.18 0.00 19.18 14.78 NA 
9/23/96 19.22 0.00 19.22 14.74 NA 

10/28/96 19.10 0.00 19.10 14.86 NA 

I 11/25/96 17.95 0.00 17.95 16.01 NA 
1/29/97 NP 17.24 16.72 

4/21/97 NP 17.45 16.51 

I 7/28/97 18.60 0.10 18.70 15.18 1.0 

10/15/97 NP 18.96 15.00 

1/19/98 NP 17.85 16.11 

I 4/20/98 NP 18.69 15.27 

7/21/98 19.07 0.01 19.08 14.87 0.1 

I 
11/18/98 NP 19.39 14.57 

2/25/99 16.81 0.01 16.82 17.13 

5/18/99 NP 18.08 15.88 0.1 

I Summary for Well B-7 (31 detail records) SPH Recovered to Date: 1.20 

8-8 35.90 1/29/97 NP 15.99 19.91 

I 
Wednesday, August 18,1999 

I 
COP0014532 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

B-8 35.90 4/21/97 NP 16.67 19.23 

I 7/28/97 NP 17.30 18.60 

10/15/97 NP 17.73 18.17 

1/19/98 NP 16.67 19.23 

I 4/20/98 NP 17.30 18.60 

7/21/98 NP 17.85 18.05 

I 
34.14 11/18/98 NP 18.25 15.89 

2/25/99 NP 15.94 18.20 

5/18/99 NP 16.95 17.19 

I Summary for Well B-8 (10 detail records) SPH Recovered to Date: 

8-9 33.95 3/24/95 NA 16.01 17.94 NA 

4/24/95 NA 16.42 17.53 NA 

I 5/22/95 NA 16.54 '17.41 NA 

6/19/95 NA 16.59 17.36 NA 

I 
7/24/95 NA 17.45 16.50 NA 

8/28/95 NA 17.85 16.10 NA 

9/25/95 NA 17.85 16.10 NA 

I 10/23/95 NA 17.45 16.50 NA 

11/27/95 NA 16.51 17.44 NA 

12/29/95 NA 15.86 18.09 NA 

I 1/22/96 NA 15.31 18.64 NA 

1/29/96 NP 15.31 18.64 

2/26/96 NA 13.20 20.75 NA 

I 3/25/96 NA 15.49 18.46 NA 

4/22/96 NA 15.20 18.75 . NA 

I 
5/28/96 NA 15.47 18.48 NA 

6/24/96 NA 16.09 17.86 NA 

7/22/96 NA 16.61 17.34 NA 

I 8/26/96 NA 17.26 16.69 NA 

9/23/96 NA 17.14 16.81 NA 

10/28/96 NA 17.21 16.74 NA 

I 11/25/96 NA 16.35 17.60 NA 

1/29/97 NP 15.31 18.64 

I 
Wednesday, August 18,1999 

I 
COP0014533 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

B-9 33.95 4/21/97 NP 15.82 18.13 

I 7/28/97 NP 16.60 17.35 

10/15/97 NP 17.21 16.74 

1/19/98 NP 16.11 17.84 

I 4/20/98 NP 16.70 17.25 

7/21/98 NP 17.14 16.81 

I 
33.90 11/18/98 NP 17.65 16.25 

2/25/99 NP 15.23 18.67 

5/20/99 NP 16.29 17.61 

I Summary lor Well B-9 (32 detail records) SPH Recovered to Date: 

B-10 34.74 3/24/95 15.08 0.00 15.08 19.66 NA 
4/24/95 15.41 0.00 15.41 19.33 NA 

I 5/22/95 15.68 0.00 15.68 19.06 NA 
6/19/95 15.96 0.00 15.96 18.78 NA 

I 
7/24/95 16.26 0.00 16.26 18.48 NA 
8/28/95 16.26 0.32 16.58 17.89 NA 
9/25/95 16.84 0.00 16.84 17.90 NA 

I 10/23/95 16.70 0.00 16.70 18.04 NA 
11/27/95 15.99 0.00 15.99 18.75 NA 
12/29/95 15.01 0.00 15.01 19.73 NA 

I 1/22/96 14.67 0.00 14.67 20.07 NA 
2/26/96 12.18 0.00 12.18 22.56 NA 
3/25/96 13.82 0.00 13.82 20.92 NA 

I 4/22/96 14.66 0.00 14.66 20.08 NA 
5/28/96 14.59 0.00 14.59 20.15 . NA 

I 
6/24/96 15.03 0.00 15.03 19.71 NA 
7/22/96 15.64 0.00 15.64 19.10 NA 
8/26/96 16.12 0.00 16.12 18.62 NA 

I 9/23/96 16.21 0.00 16.21 18.53 NA 
10/28/96 16.18 0.00 16.18 18.56 NA 
11/25/96 15.35 0.00 15.35 19.39 NA 

I 1/29/97 NP 13.80 20.94 

4/21/97 NP 14.85 19.89 

I 
Wednesday, August 18, 1999 

I 
COP0014534 
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Groundwater Elevation and SPH Recovery Data 

I WiHbridge Termir.a\ 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

B-10 34.74 7/28/97 NP 15.43 19.31 

I 10/15/97 NP 16.12 18.62 

1/19/98 NP 15.07 19.67 

4/20/98 NP 15.38 19.36 

I 7/21/98 NP 16.04 18.70 

34.76 11/18/98 NP 17.59 17.17 

I 
2/25/99 NP 14.94 19.82 

5/20/99 NP 15.14 19.62 0.1 
Summary for Well B-10 (31 detail records) SPH Recovered to Date: 0.10 

I 
B-11 34.95 3/24/95 NA 15.22 19.73 NA 

7/24/95 NA 16.08 18.87 NA 
10/23/95 NA 16.64 18.31 NA 

I 1/22/96 NA 15.73 19.22 NA 
4/22/96 NA 14.44 20.51 NA 
5/28/96 NA 14.46 20.49 NA 

I 7/22/96 NA 15.40 19.55 NA 
8/26/96 NA 15.91 19.04 NA 

I 
9/23/96 NA 16.08 18.87 NA 
10/28/96 NA 16.14 18.81 NA 
11/25/96 NA 15.53 19.42 NA 

I 1/29/97 NP 15.65 19.30 

4/21/97 NP 14.67 20.28 

7/28/97 NP 15.33 19.62 

I 10/15/97 NP 16.05 18.90 

1/19/98 NP 15.15 19.80 . 

I 
4/20/98 NP 15.16 19.79 

7/21/98 NP 15.80 19.15 

34.96 11/18/98 NP 16.56 18.40 

I 2/25/99 NP 13.81 21.15 

5/20/99 NP 14.95 20.01 
Summary for Well B-11 (21 detail records) SPH Recovered to Date: 

I B-12 35.11 8/26/96 NA 16.37 18.74 NA 
9/23/96 NA 16.53 18.58 NA 

I 
VVednesday,August 18,1999 

I 
COP0014535 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

8-12 35.11 11/25/96 NA 16.07 19.04 NA 

I 1/29/97 NP 14.18 20.93 

4/21/97 NP 15.20 19.91 

10/15/97 NP 16.53 18.58 

I 1/19/98 NP 15.70 19.41 

4/20/98 NP 15.68 19.43 

I 
7/21/98 NP 16.28 18.83 

35.14 11/18/98 NP 16.95 18.19 

2/25/99 NP 14.37 20.77 

I 5/20/99 NP 15.41 19.73 
Summary for Well B·12 {12 detail records) SPH Recovered to Date: 

8-13 34.76 8/26/96 NA 16.36 18.40 NA 

I 9/23/96 NA 16.51 18.25 NA 

10/28/96 NA 16.59 18.17 NA 

11/25/96 NA 16.14 18.62 NA 

I 1/29/97 NP 14.35 20.41 

4/21/97 NP 15.23 19.53 

I 
7/28/97 NP 15.85 18.91 0.00 

10/15/97 NP 16.50 18.26 

1/19/98 NP 15.80 18.96 

I 4/20/98 NP 15.72 19.04 

7/21/98 NP 16.22 18.54 

1 '1/18/98 NP 16.89 17.87 

I 2/25/99 NP 14.54 20.22 

5/20/99 NP 15.47 19.29 ' 
Summary for Well 8·13 (14 detail records) SPH Recovered to Date: 0.00 

I 8-14 36.59 4/24/95 NA 17.59 19.00 NA 

7/24/95 NA 18.35 18.24 NA 

I 10/23/95 NA 18.84 17.75 NA 

1/22/96 NA 17.21 19.38 NA 

4/22/96 NA 15.80 20.79 NA 

I 5/28/96 NA 16.82 19.77 NA 

7/22/96 NA 17.70 18.89 NA 

I 
VVednesday,August18, 1999 

I 
COP0014536 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

B-14 36.59 8/26/96 NA 18.15 18.44 NA 

I 9/23/96 NA 18.31 18.28 NA 

10/28/96 NA 18.40 18.19 NA 

11/25/96 NA 17.94 18.65 NA 

I 1/29/97 NP 16.05 20.54 

4/21/97 NP 17.03 19.56 

I 
7/28/97 NP 17.63 18.96 

10/15/97 NP 18.31 18.28 

1/19/98 NP 17.61 18.98 

I 
4/20/98 NP 17.52 19.07 

7/21/98 NP 18.06 18.53 

11/18/98 NP 18.70 17.89 

I 2/25/99 NP 16.33 20.26 

5/20/99 NP 17.27 19.32 
Summary for Well B-14 (21 detail records) SPH Recovered to Date: 

I B-15 35.55 8/26/96 NA 17.32 18.23 NA 

9/23/96 NA 17.47 18.08 NA 

I 
10/28/96 NA 17.56 17.99 NA 

11/25/96 NA 17.08 18.47 NA 

1/29/97 NP 15.26 20.29 

I 4/21/97 NP 16.20 19.35 

7/28/97 NP 16.77 18.78 

10/15/97 NP 17.44 18.11 

I 1/19/98 NP 16.72 18.83 

4/20/98 NP 16.72 18.83 

7/21/98 NP 17.25 18.30 

I 11/18/98 NP 17.85 17.70 

2/25/99 NP 15.52 20.03 

I 
5/20/99 NP 16.44 19.11 

Summary for Well B-15 (14 detail records) SPH Recovered to Date: 

B-19 34.71 3/24/95 NA 16.01 18.70 NA 

I 4/24/95 NA 16.21 18.50 NA 

5/22/95 NA 16.45 18.26 NA 

I 
Wednesday,August18, 1999 

I 
COP0014537 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet} (feet) (feet) (feet} (gallons) 

I Chevron 

B-19 34.71 6/19/95 NA 16.70 18.01 NA 

I 7/24/95 NA 17.09 17.62 NA 

8/28/95 NA 17.37 17.34 NA 

9/25/95 NA 17.56 17.15 NA 

I 10/23/95 NA 17.45 17.26 NA 

11/27/95 NA 16.86 17.85 NA 

I 
12/29/95 NA 15.75 18.96 NA 

1/22/96 NA 15.54 19.17 NA 

2/26/96 NA 12.95 21.76 NA 

I 
3/25/96 NA 14.80 19.91 NA 

4/22/96 NA 15.39 19.32 NA 

5/28/96 NA 15.31 19.40 NA 

I 6/24/96 NA 15.79 18.92 NA 

7/22/96 NA 16.35 18.36 NA 

8/26/96 NA 16.84 17.87 NA 

I 9/23/96 NA 16.97 17.74 NA 

10/28/96 NA 17.03 17.68 NA 

I 
11/25/96 NA 16.43 18.28 NA 

1/29/97 NP 14.81 19.90 

4/21/97 NP 15.67 19.04 

I 7/28/97 NP 16.18 18.53 0.00 

10/15/97 NP 16.90 17.81 

1/19/98 NP 16.05 18.66 

I 4/20/98 NP 16.75 17.96 

7/2'1/98 NP 16.78 17.93 . 

I 
11/18/98 NP 17.33 17.38 

2/25/99 NP 14.93 19.78 

34.17 5/20/99 NP 15.93 18.24 

I 
Summary for Well B-19 (31 detail records) SPH Recovered to Date: 0.00 

B-20 33.40 3/24/95 16.55 0.00 16.55 16.85 NA 

4/24/95 16.93 0.00 16.93 16.47 NA 

I 5/22/95 16.96 0.00 16.96 16.44 NA 

6/19/95 17.20 0.00 17.20 16.20 NA 

I 
Wednesday, August18, 1999 

I 
COP0014538 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet} (feet) (feet) (feet) (gallons) 

I Chevron 

B-20 33.40 7/24/95 17.95 0.19 18.14 15.10 NA 

I 8/28/95 18.30 0.37 18.67 14.42 NA 
9/25/95 18.26 0.01 18.27 15.12 NA 
10/23/95 18.04 0.00 18.04 15.36 NA 

I 11/27/95 17.11 0.01 17.12 16.27 NA 
12/29/95 16.17 0.01 16.18 17.21 NA 

I 
1/22/96 15.20 0.00 15.20 18.20 NA 
2/26/96 13.55 0.01 13.56 19.83 NA 
3/25/96 15.99 0.00 15.99 17.41 NA 

I 
4/22/96 15.88 0.00 15.88 17.52 NA 
5/28/96 15.59 0.00 15.59 17.81 NA 
6/24/96 16.29 0.00 16.29 17.11 NA 

I 7/22/96 17.13 0.00 17.13 16.27 NA 
8/26/96 17.62 0.00 17.62 15.78 NA 
9/23/96 17.59 1.05 18.64 13.87 NA 

I 10/28/96 17.50 0.43 17.93 15.10 NA 
11/25/96 16.57 0.05 16.62 16.74 NA 

I 
1/29/97 NP 15.93 17.47 

4/21/97 NP 16.19 17.21 

7/28/97 16.89 0.02 16.91 16.47 1.0 

I 10/15/97 17.32 0.07 17.39 15.95 0.8 

1/19/98 NP 16.31 . 17.09 

4/20/98 NP 16.68 16.72 0.1 

I 7/21/98 NP 17.80 15.60 

33.32 11/18/98 NP 17.86 15.46 ' 

I 
2/25/99 NP 16.69 16.63 

5/20/99 NP 16.30 17.02 0.1 
Summary for Well 8·20 (31 detail records) SPH Recovered to Date: 2.00 

I 
B-21 34.79 3/24/95 NA 16.23 18.56 NA 

4/24/95 NA 16.42 18.37 NA 
5/22/95 NA 16.63 18.16 NA 

I 6/19/95 NA 16.83 17.96 NA 
7/24/95 NA 17.18 17.61 NA 

I 
Wednesday, August 18,1999 

I 
COP0014539 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) {feet) (gallons) 

I Chevron 

B-21 34.79 8/28/95 NA 17.43 17.36 NA 

I 9/25/95 NA 17.58 17.21 NA 
10/23/95 NA 17.53 17.26 NA 
11/27/95 NA 17.09 17.70 NA 

I 12/29/95 NA 16.07 18.72 NA 
1/22/96 NA 15.91 18.88 NA 

I 
2/26/96 NA 13.30 21.49 NA 
3/25/96 NA 15.08 19.71 NA 
4/22/96 NA 15.77 19.02 NA 

I 5/28/96 NA 15.61 19.18 NA 
6/24/96 NA 16.01 18.78 NA 
7/22/96 NA 16.53 18.26 NA 

I 8/26/96 NA 16.95 17.84 NA 
9/23/96 NA 17.11 17.68 NA 

10/28/96 NA 17.20 17.59 NA 

I 11/25/96 NA 16.71 18.08 NA 
1/29/97 NP 15.23 19.56 

I 
4/21/97 NP 15.99 18.80 

7/28/97 NP 16.45 18.34 

10/15/97 NP 17.10 17.69 

I 1/19/98 NP 16.33 18.46 

4/20/98 NP 16.48 18.31 

7/2i/98 NP 16.95 17.84 

I 11/18/98 NP 17.40 17.39 

2/25/99 NP 15.34 19.45 ' 

I 
5/20/99 NP 16.25 18.54 

Summary for Well B-21 (31 detail records) SPH Recovered to Date: 

B-24 34.70 3/24/95 15.87 0.01 15.88 18.81 NA 

I 
4/24/95 15.96 0.03 15.99 18.68 NA 
5/22/95 16.17 0.01 16.18 18.51 NA 
6/19/95 16.39 0.02 16.41 18.27 NA 

I 7/24/95 16.56 0.04 16.60 18.07 0.01 

8/28/95 16.81 0.00 16.81 17.89 NA 

I 
Wednesday, August 18, 1999 

I 
COP0014540 
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Groundwater Elevation and SPH Recovery Data 

I W\1\br\dge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

B-24 34.70 9/25/95 17.02 0.00 17.02 17.68 0.03 

I 10/23/95 17.05 0.00 17.05 17.65 NA 
11/27/95 16.75 0.00 16.75 17.95 NA 
12/29/95 15.90 0.00 15.90 18.80 NA 

I 1/22/96 15.71 0.00 15.71 18.99 NA 
2/26/96 13.98 0.00 13.98 20.72 NA 

I 
3/25/96 14.62 0.00 14.62 20.08 NA 
4/22/96 15.28 0.00 15.28 19.42 NA 
5/28/96 15.25 0.00 15.25 19.45 NA 

I 6/24/96 15.57 0.00 15.57 19.13 NA 
7/22/96 15.95 0.00 15.95 18.75 NA 
8/26/96 16.35 0.00 16.35 18.35 NA 

I 9/23/96 16.51 0.01 16.52 18.17 NA 
10/28/96 16.54 0.00 16.54 18.16 NA 
1/29/97 NM NM 

I 4/21/97 NP 15.29 19.41 

7/28/97 NP 16.00 18.70 0.00 

I 
10/15/97 NP 16.66 18.04 

1/19/98 NM NM 
4/20/98 NP 15.82 18.88 

I 7/21/98 NP 16.28 18.42 

11/18/98 16.91 O.o1 16.92 17.77 

2/25/99 NP 14.89 19.81 

I 5/20/99 NP 15.52 19.18 0.1 
Summary tor Well 8-24 (30 detail records) SPH Recovered to Date: . 0.14 

I 
B-26 37.04 3/12/95 NP 16.56 20.48 

35.3 4/24/95 NA 15.81 19.49 NA 
7/24/95 NA 16.69 18.61 NA 

I 10/23/95 NA 17.16 18.14 NA 
1/22/96 NA 15.23 20.07 NA 
4/22/96 NA 14.85 20.45 NA 

I 5/28/96 NA 14.95 20.35 NA 
7/22/96 NA 16.03 19.27 NA 

I 
Wednesday,August18, 1999 

I 
COP0014541 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation• RecoveredH 

(feet) (feet) (feet) (feet) {gallons) 

I Chevron 

B-26 35.3 8/26/96 16.52 0.00 16.52 18.78 NA 

I 9/23/96 16.63 0.00 16.63 18.67 NA 
10/28/96 16.68 0.00 16.68 18.62 NA 
11/25/96 15.94 0.00 15.94 19.36 NA 

I 35.30 1/29/97 NP 14.36 20.94 NA 
4/21/97 15.28 0.01 15.29 20.00 0.4 

I 
7/24/97 NP 15.80 19.50 

10/15/97 NP 16.58 18.72 

1/19/98 NP 15.64 19.66 

I 4/20/98 NP 15.77 19.53 

7/21/98 NP 16.41 18.89 

11/18/98 NP 17.05 18.25 

I 2/25/99 NP 14.41 20.89 

5/20/99 NP 15.56 19.74 
Summary for Welt B-26 (22 detail records) SPH Recovered to Date; 0.40 

I B-28 35.25 4/24/95 NA 15.02 20.23 NA 
7/24/95 NA 16.14 19.11 NA 

I 
10/23/95 NA 16.40 18.85 NA 
1/22/96 NA 15.25 20.00 NA 
4/22/96 NA 14.62 20.63 NA 

I 5/28/96 NA 14.68 20.57 NA 
7/22/96 NA 15.51 19.74 NA 
10/28/96 NA 15.98 19.27 NA 

I 1/29/97 NP 14.36 20.89 NA 
4/21/97 14.99 0.01 15.00 20.24 . 0.3 

I 
7/24/97 NP 15.25 20.00 

10/15/97 NP 16.1 1 19.14 

1/19/98 NP 15.47 19.78 

I 4/20/98 NP 15.60 19.65 

7/21/98 NP 16.02 19.23 

35.26 11/16/98 16.26 0.01 16.27 18.98 

I 2/25/99 NP 14.32 20.94 

5/20/99 NP 13.20 22.06 

I 
VVednesday,August18, 1999 

I 
COP0014542 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet} (feet) (feet) (gallons) 

I Chevron 

Summary lor Well B-28 (18 detail records) SPH Recovered to Date: 0.30 

I B-29 37.70 1/29/97 NL NL 
4/21/97 NP 14.61 23.09 

7/28/97 NP 15.40 22.30 

I 10/15/97 NP 16.10 21.60 

1/19/98 NP 15.54 22.16 

I 
4/20/98 NP 15.37 22.33 

7/21/98 NP 15.97 21.73 

11/18/98 NP 16.78 20.92 

I 2/25/99 NP 14.00 23.70 

5/20/99 NP 14.97 22.73 
Summary for Well B-29 (10 detail records) SPH Recovered to Date: 

I B-30 35.35 4/24/95 NA 15.60 19.75 NA 
6/19/95 NP 15.60 19.75 

I 
7/24/95 NA 15.96 19.39 NA 
10/23/95 NA 16.51 18.84 NA 
1/22/96 NA 14.51 20.84 NA 

I 
4/22/96 NA 14.12 21.23 NA 
5/28/96 NA 14.68 20.67 NA 
7/22/96 NA 15.22 20.13 NA 

I 10/28/96 NA 15.94 19.41 NA 
1/29/97 NP 13.48 21.87 

4/21/97 NP 14.50 20.85 

I 7/28/97 NP 15.07 20.28 

10/15/97 NP 15.96 19.39 . 

I 
1/19/98 NP 15.02 20.33 

4/20/98 NP 15.01 20.34 

7/21/98 NP 15.67 19.68 

I 35.39 11/18/98 NP 16.45 18.94 

2/25/99 NP 13.74 21.65 

5/20/99 NP 14.73 20.66 

I Summary for Well 8·30 (19 detail records) SPH Recovered to Date: 

B-31 33.86 3/24/95 NA 14.49 19.37 NA 

I 
VVednesday,August18, 1999 

I 
COP0014543 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation" Recovered** 

(feet) (feet) (feet) {feet) (gallons) 

I Chevron 

8-31 33.86 4/24/95 NA 15.30 18.56 NA 

I 5/22/95 NA 15.98 17.88 NA 
6/19/95 NA 16.74 17.12 NA 
7/24/95 NA 16.89 16.97 NA 

I 8/28/95 NA 17.15 16.71 NA 
9/25/95 NA 16.97 16.89 NA 

I 
10/23/95 16.52 -0.08 16.44 17.49 NA 
11/27/95 16.63 -3.21 13.42 23.17 NA 
12/29/95 14.36 0.00 14.36 19.50 NA 

I 1/22/96 NA 15.73 18.13 NA 
2/26/96 NA 12.56 21.30 NA 
3/25/96 NA 16.06 1'7.80 NA 

I 4/22/96 NA 12.56 21.30 NA 
5/28/96 NA 14.61 19.25 NA 
6/24/96 NA 14.04 19.82 NA 

I 7/22/96 NA 15.84 18.02 NA 
8/26/96 NA 16.71 17.15 NA 

I 
9/23/96 16.52 -0.05 16.47 17.43 NA 
1 0/28/96 NA 15.90 17.96 NA 
11/25/96 NA 14.47 19.39 NA 

I 1/29/97 NP 14.75 19.11 

4/21/97 14.35 0.02 14.37 19.47 0.2 

7/24/97 NP 15.89 17.97 

I 10/15/97 NP 16.30 17.56 

1/19/98 NP 14.25 19.61 . 

I 
4/20/98 NP 16.01 17.85 

7/21/98 NP 16.65 17.21 

11/18/98 NP 15.95 17.91 

I 
Summary for Well B-31 (29 detail records) SPH Recovered to Date: 0.20 

B-32 34.23 3/24/95 16.03 0.00 16.03 18.20 NA 
4/24/95 16.31 0.26 16.57 17.44 NA 

I 5/22/95 16.76 0.00 16.76 17.47 NA 
6/19/95 17.10 0.00 17.10 17.13 NA 

I 
Wednesday, August18, 1999 

I 
COP0014544 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

B-32 34.23 7/24/95 17.59 0.00 17.59 16.64 NA 

I 8/28/95 17.94 0.00 17.94 16.29 NA 
9/25/95 18.11 0.00 18.11 16.12 NA 
10/23/95 17.98 0.00 17.98 16.25 NA 

I 11/27/95 17.25 0.00 17.25 16.98 NA 
12/29/95 16.09 0.00 16.09 18.14 NA 

I 
1/22/96 NA 15.73 18.50 NA 
2/26/96 NA 12.72 21.51 NA 
3/25/96 NA 15.45 18.78 NA 

I 4/22/96 NA 15.75 18.48 NA 
5/28/96 NA 15.37 18.86 NA 
6/24/96 NA 16.01 18.22 NA 

I 7/22/96 NA 16.86 17.37 NA 
8/26/96 NA 17.37 16.86 NA 

I 
9/23/96 NA 17.61 16.62 NA 

10/28/96 NA 17.57 16.66 NA 
11/25/96 NA 16.61 17.62 NA 

I 1/29/97 NP 15.46 18.77 NA 
4/21/97 NP 15.89 18.34 NA 
7/28/97 NP 16.66 17.57 

I 10/15/97 NP 17.37 16.86 

1/19/98 NP 15.84 18.39 

4/20/98 NP 16.81 17.42 

I 7/21/98 NP 17.33 16.90 

11/18/98 NP 17.66 16.57 . 

I 
2/25/99 NP 15.62 18.61 

5/20/99 NP 16.46 17.77 
Summary for Well B-32 (31 detail records) SPH Recovered to Date: 

I B-33 35.90 1/29/97 NP 14.86 21.04 

4/21/97 NP 15.70 20.20 

7/28/97 NP 16.24 19.66 

I 10/15/97 NP 16.93 18.97 

1/19/98 NP 16.00 19.90 

I 
Wednesday, August 18, 1999 

I 
COP0014545 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) {feet) (gallons) 

I Chevron 

8-33 35.90 4/20/98 NP 16.31 19.59 

I 7/21/98 NP 17.07 18.83 

11/18/98 NP 17.37 18.53 

2/25/99 NP 14.79 21.11 

I 5/20/99 NP 15.98 19.92 
Summary for Well B-33 (1 0 detail records) SPH Recovered to Date: 

I 
CR-1 22.08 1/29/96 NP 1.63 20.45 

1/29/97 NP 1.63 20.45 

4/21/97 NP 2.32 19.76 

I 10/15/97 NP 3.55 18.53 

1/19/98 NP 2.50 19.58 

4/20/98 NP 3.09 18.99 

I 7/21/98 NP 3.68 18.40 

11/18/98 NP 3.99 18.09 

I 
2/25/99 NP 1.57 20.51 

5/20/99 NP 2.82 19.26 
Summary for Well CR-1 (10 detail records) SPH Recovered to Date: 

I 
CR-3 34.32 4/24/95 NA 14.09 20.23 NA 

7/24/95 NA 15.25 19.07 NA 
10/23/95 NA 15.81 18.51 NA 

I 1/22/96 NA 10.42 23.90 NA 
1/29/96 NP 12.52 21.80 

4/22/96 NA 12.68 21.64 NA 

I 5/28/96 NA 13.61 20.71 NA 
7/22/96 NA 14.62 19.70 ' NA 

I. 8/26/96 NA 15.13 19.19 NA 
9/23/96 NA 15.28 19.04 NA 
10/28/96 NA 14.79 19.53 NA 

I 11/25/96 NA 12.45 21.87 NA 
1/29/97 NP 12.52 21.80 

4/21/97 13.39 0.01 13.40 20.91 

I 7/28/97 NP 14.51 19.81 

10/15/97 NP 15.20 19.12 

I 
Wednesday, August 18, 1999 

I 
COP0014546 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) {feet) (feet) (feet) (gallons) 

I Chevron 

CR-3 34.32 1/19/98 NP 11.61 22.71 

I 4/20/98 NP 14.32 20.00 

7/21/98 NP 14.98 19.34 

11/18/98 NP 15.69 18.63 

I 2/25/99 NP 10.83 23.49 

5/20/99 NP 14.10 20.22 

I. 
Summary for Well CR-3 (22 detail records) SPH Recovered to Date: 

CR-4 34.93 4/24/95 NA 5.13 29.80 NA 
7/24/95 NA 6.90 28.03 NA 

I 1/22/96 NA 4.70 30.23 NA 
5/28/96 NA 4.99 29.94 NA 
7/22/96 NA 6.48 28.45 NA 

I. 10/28/96 NA 6.35 28.58 NA 
37.14 1/29/97 NP 4.99 32.15 

34.93 4/21/97 NP 5.09 29.84 

I 37.14 5/3/97 NP 6.78 30.36 

7/28/97 NP 6.31 30.83 

I 
10/15/97 NP 5.95 31.19 

1/19/98 NP 4.92 32.22 

4/20/98 NP 7.32 29.82 

I 7/21/98 NP 6.72 30.42 

11/18/98 NP 5.65 31.49 

5/20/99 NP 5.91 31.23 

I Summary for Well CA-4 (16 detail records) SPH Recovered to Date: 

CR-6 35.61 3/24/95 12.07 0.01 12.08 23.52 . NA 

I 
4/24/95 12.03 0.01 12.04 23.56 NA 
5/22/95 12.51 0.01 12.52 23.08 NA 
6/19/95 10.16 0.00 10.16 25.45 NA 

I 7/24/95 14.86 0.01 14.87 20.73 0.02 

8/28/95 14.51 0.01 14.52 21.08 0.022 

9/25/95 15.46 0.01 15.47 20.13 0.054 

I 10/23/95 15.5 0.00 15.5 20.11 NA 
12/29/95 8.81 0.00 8.81 26.80 NA 

I 
Wednesday, August 18, 1999 

I 
COP0014547 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) {feet) (feet) (feet) (gallons) 

I Chevron 

CR-6 35.61 1/22/96 12.02 0.01 12.03 23.57 0.04 

I 2/26/96 10.71 0.00 10.71 24.90 NA 
3/25/96 11.28 0.00 11.28 24.33 NA 
5/28/96 11.49 0.00 11.49 24.12 NA 

I 6/24/96 11.35 0.00 11.35 24.26 NA 
7/22/96 12.57 0.01 12.58 23.02 0.01 

I 
8/26/96 13.03 0.02 13.05 22.54 0.02 

9/23/96 13.05 0.03 13.08 22.50 NA 
10/28/96 12.85 0.04 12.89 22.69 NA 

I 11/25/96 12.55 0.02 12.57 23.02 NA 
1/29/97 NP 11.15 24.46 

4/21/97 NP 11.86 23.75 

I 7/28/97 12.74 0.01 12.75 22.85 1.0 

10/15/97 12.98 0.03 13.01 22.57 1.0 

I 
1/19/98 NP 12.13 23.48 1.51 

4/20/98 12.21 0.01 12.22 23.38 0.3 

7/21/98 12.80 0.02 12.82 22.77 0.7 

I 
11/18/98 NP 13.59 22.02 0.3 

5/20/99 NP 11.93 23.68 0.1 
Summary for Well CR-6 (28 detail records) SPH Recovered to Date: 5.08 

I CR-7 35.57 3/24/95 10.01 0.48 10.49 24.67 NA 
4/24/95 10.19 0.57 10.76 24.33 NA 
5/22/95 10.76 0.75 11.51 23.42 NA 

I 6/19/95 11.25 0.15 11.40 24.04 NA 
7/24/95 11.80 0.01 11.81 23.75 . 0.13 

I. 8/28/95 12.20 0.00 12.20 23.37 0.029 

9/25/95 12.48 0.00 12.48 23.09 0.03 

10/23/95 11.98 0.00 11.98 23.59 NA 

I 11/27/95 10.73 0.00 10.73 24.84 NA 
12/29/95 10.23 0.05 10.28 25.25 NA 
1/22/96 9.91 0.21 10.12 25.27 0.12 

I 2/26/96 8.50 0.50 9.00 26.15 0.15 

3/25/96 9.81 0.02 9.83 25.72 0.01 

I 
VVednesday,August18, 1999 

I 
COP0014548 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons} 

I Chevron 

CR-7 35.57 4/22/96 10.21 0.12 10.33 25.14 NA 

I 5/28/96' 9.82 0.31 10.13 25.18 0.38 

6/24/96 10.78 0.20 10.98 24.42 0.69 

7/22/96 11.35 0.22 11.57 23.81 0.45 

I 8/26/96 11.84 0.12 11.96 23.51 0.13 

9/23/96 11.94 0.03 11.97 23.57 NA 

I 
10/28/96 11.51 0.02 11.53 24.02 NA 
11/25/96 10.80 0.00 10.80 24.77 NA 
1/29/97 NP 11.11 24.46 

I 4/21/97 10.60 0.11 10.71 24.77 9.6 

7/24/97 11.52 0.10 11.62 23.86 2.75 

10/15/97 NP 11.57 24.00 0.25 

I 1/19/98 10.45 0.01 10.46 25.10 0.5 

4/20/98 10.78 0.11 10.89 24.59 1.1 

I 
8/6/98 11.57 0.12 11.69 23.78 2.1 

11/18/98 11.88 0.01 11.89 23.67 1.3 

2/25/99 NP 8.70 26.87 

I 
5/20/99 NP 9.88 25.69 0.2 

Summary for Well CR-7 (31 detail records) SPH Recovered to Date: 19.92 

CR-8 33.14 4/24/95 NA 6.41 26.73 NA 

I 7/24/95 NA 8.22 24.92 NA 
10/23/95 NA 8.08 25.06 NA 
1/22/96 NA 6.21 26.93 NA 

I 4/22/96 NA 6.47 26.67 NA 
5/28/96 NA 6.31 26.83 . NA 

I 
7/22/96 NA 7.08 26.06 NA 
10/28/96 NA 7.71 25.43 NA 
1/29/97 NP 5.94 27.20 

1-
4/21/97 NP 6.41 26.73 

7/28/97 NP 7.30 25.84 

10/15/97 NP 7.36 25.78 

I 1/19/98 NP 5.78 27.36 

4/20/98 NP 6.44 26.70 

I 
Wednesday, August 18, 1999 

I 
COP0014549 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

CR-8 33.14 7/21/98 NP 7.06 26.08 

I 11/18/98 NP 7.73 25.41 

2/25/99 NP 5.13 28.01 

5/20/99 NP 6.02 27.12 

I Summary for Well CR-8 (18 detail records) SPH Recovered to Date: 

CR-9 35.72 1/29/97 NP 4.56 31.16 

I 
4/21/97 3.38 0.01 3.39 32.32 0.2 

7/24/97 NP 5.71 30.01 0.00 

10/15/97 NP 4.13 31.59 

I 1/19/98 NP 3.01 32.71 

4/20/98 NP 3.68 32.04 

7/21/98 NP 3.44 32.28 

I 11/18/98 NP 3.45 32.27 

2/25/99 NP 2.63 33.09 

5/20/99 NP 3.13 32.59 

I Summary for Well CR-9 (10 detail records) SPH Recovered to Date: 0.20 

CR-10 35.57 3/24/95 5.34 0.03 5.37 30.17 NA 

I 
4/24/95 4.27 0.08 4.35 31 '15 NA 
5/22/95 5.31 0.09 5.40 30.09 NA 
6/19/95 6.30 0.08 6.38 29.12 NA 

I 7/24/95 9.22 0.00 9.22 26.35 NA 
8/28/95 10.15 0.00 10.15 25.42 0.4 

9/25/95 10.82 0.00 10.82 24.75 NA 

I 10/23/95 9.44 0.00 9.44 26.13 NA 
12/29/95 7.54 0.00 7.54 28.03. NA 

·J 
1/22/96 6.96 0.05 7.01 28.52 NA 
2/26/96 6.76 0.17 6.93 28.50 0.13 

3/25/96 7.62 0.00 7.62 27.95 5.16 

I 4/22/96 7.69 0.00 7.69 27.88 NA 
7/22/96 1.28 -0.05 1.23 34.38 NA 
11/25/96 2.35 0.00 2.35 33.22 NA 

I 1/29/97 NP 3.76 31.81 

4/21/97 4.26 0.16 4.42 31.01 6.4 

I 
Wednesday,August18, 1999 

I 
COP0014550 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I Chevron 

CR-10 35.57 7/24/97 5.94 0.38 6.32 28.93 6.0 

I 10/15/97 5.70 0.32 6.02 29.28 3.0 

1/19/98 4.01 0.15 4.16 31.28 5.0 

4/20/98 4.82 0.08 4.90 30.60 4.5 

I 7/21/98 5.83 0.23 6.06 29.31 5.0 

11/18/98 6.66 0.52 7.18 27.95 6.0 

I 
2/25/99 NP 3.50 32.07 

5/20/99 4.62 0.03 4.65 30.89 0.1 
Summary for Well CR·1 0 (25 detail records) SPH Recovered to Date: 41.69 

I CR-11 34.43 3/24/95 1.19 0.00 1.19 33.24 NA 
4/24/95 1.34 0.00 1.34 33.09 NA 
5/22/95 2.49 0.00 2.49 31.94 NA 

I 6/19/95 2.94 0.00 2.94 31.49 NA 
7/24/95 3.68 0.00 3.68 30.75 NA 
8/28/95 4.18 0.00 4.18 30.25 NA 

I 9/25/95 4.83 0.00 4.83 29.60 NA 
10/23/95 4.59 0.00 4.59 29.84 NA 

I 
11/27/95 3.61 0.00 3.61 30.82 NA 
12/29/95 1.83 0.00 1.83 32.60 NA 
1/22/96 1.78 0.00 1.78 32.65 NA 

I 2/26/96 1.13 0.00 1.13 33.30 NA 
3/25/96 1.27 0.00 1.27 33.16 NA 
4/22/96 1.40 0.00 1.40 33.03 NA 

I 5/28/96 1.45 0.00 1.45 32.98 NA 
6/24/96 2.39 0.00 2.39 32.04 . NA 

I 
7/22/96 3.35 0.00 3.35 31.08 NA 
8/26/96 4.10 0.00 4.10 30.33 NA 
9/23/96 4.35 0.00 4.35 30.08 NA 

I 10/28/96 3.12 0.02 3.14 31.27 NA 
11/25/96 2.35 0.00 2.35 32.08 0.00 

1/29/97 NP 1.55 32.88 

I 4/21/97 NP 1.34 33.09 

7/24/97 NP 3.03 31.40 

I 
VVednesday,August18, 1999 

I 
COP0014551 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

Well Top of Date Depth to SPH 
Identification Casing Gauged SPH Thickness 

(feet) (feet) 

Chevron 

CR-11 34.43 10/15/97 NP 

1/19/98 NP 

4/20/98 NP 

7/21/98 NP 

11/18/98 3.98 0.17 

2/25/99 NP 

5/20/99 NP 
Summary for Well CR-11 (31 detail records) 

EX-1 34.15 2/25/99 NP 

5/20/99 NP 
Summary for Well EX-1 (2 detail records) 

Notes: 
SPH =Separate Phase Hydrocarbon 
NP =No product observed this gauging date 
NA = Not available 
NM =Not measured 
• =Groundwater elevation is corrected for the presence of SPH using: 

GWE=TOC-(DTW-(SPH thickness x Specific gravity of SPH)) 
Specific Gravity of SPH set to 0.85 glee 

•• = SPH recovered represents total product recovered for entire quarter 
Negative numbers in SPH thickness field indicate possible data 
transcription error. Data is reported for completeness. 

Wells Surveyed Dec. 1998: 

B-1 B-12 8-35 U-5 
B-3 B-17 8·36 IT·E 
B-4 B-18 B-37 MW-27 
B-6 8-20 B-40 MW-31 
B-8 B-21 B-41 
B-9 B-25 DW-1 
B-10 8-28 P-1 
B-11 B-30 P-2 

Depth to Groundwater 
Groundwater Elevation* 

(feet) (feet) 

3.68 30.75 

1.99 32.44 

1.22 33.21 

2.85 31.58 

4.15 30.14 

1.33 33.10 

1.77 32.66 
SPH Recovered to Date: 

14.38 19.77 

15.44 18.71 
SPH Recovered to Date: 

Total SPH Recovered (all wells) 

Page 21 of 21 

SPH 
Recovered..,. 

(gallons) 

0.2 

0.1 
0.30 

71.52 

Thursday, August 1 9, 1999 

COP0014552 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet} (feet) (feet) (feet) (gallons) 

I GATX 

MW-1 35.43 4/24/95 NA 3.55 31.88 NA 

I 7/24/95 NA 6.26 29.17 NA 
10/23/95 NA 5.85 29.58 NA 
1/22/96 NA 2.92 32.51 NA 

I 4/22/96 NA 4.01 31.42 NA 
7/22/96 NA 6.92 28.51 NA 

I 
10/28/96 NA 5.35 30.08 NA 
1/30/97 NP 3.92 31.51 

4/21/97 NP 3.63 31.80 

I 7/30/97 NP 6.69 28.74 

10/14/97 NP 5.18 30.25 

1/19/98 NP 3.09 32.34 

I 4/21/98 NP 4.40 31.03 

7/27/98 NP 6.36 29.07 

11/17/98 NP 6.28 29.15 

I. 2/26/99 NP 2.69 32.74 

5/26/99 NP 4.29 31.14 

I 
Summary for Well MW-1 (17 detail records) SPH Recovered to Date: 

MW-2 35.77 1/30/97 NP 4.88 30.89 

4/21/97 NP 5.41 30.36 

I 7/30/97 NP 7.27 28.50 

10/14/97 NP 7.57 28.20 

1/19/98 NP 4.99 30.78 

I 4/21/98 NP 6.24 29.53 

7/27/98 NP 7.49 28.28. 

I 
11/17/98 NP 8.63 27.14 

2/26/99 NP 4.13 31.64 

5/26/99 NP 6.43 29.34 

I 
Summary for Well MW-2 (10 detail records) SPH Recovered to Date: 

MW-3 36.02 3/6/95 NA 6.79 29.23 NA 
3/27/95 NA 6.65 29.37 NA 

I 4/24/95 NA 6.98 29.04 NA 
7/24/95 NA 8.63 27.39 NA 

I 
Thursday, August 19, 1999 

I 
COP0014553 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

{feet) (feet) (feet} (feet) (gallons) 

I GATX 

MW-3 36.02 10/23/95 NA 9.62 26.40 NA 

I 1/22/96 8.96 0.00 8.96 27.06 NA 
4/22/96 NA 6.34 29.68 NA 
7/22/96 NA 8.47 27.55 NA 

I 10/28/96 NA 8.70 27.32 NA 
1/30/97 NP 6.40 29.62 

I 
4/21/97 NP 6.93 29.09 

7/30/97 NP 8.54 27.48 

10/14/97 NP 8.79 27.23 

I 1/19/98 NP 7.54 28.48 

4/21/98 NP 7.62 28.40 

7/27/98 NP 8.79 27.23 

I 11/17/98 NP 9.77 26.25 

2/26/99 NP 5.66 30.36 

I 
5/26/99 NP 7.78 28.24 

Summary for Well MW·3 (19 detail records) SPH Recovered to Date: 

MW-4 36.39 4/24/95 NA 6.35 30.04 NA 

I 
7/24/95 NA 8.17 28.22 NA 
10/23/95 NA 9.16 27.23 NA 
1/22/96 NA 5.20 31.19 NA 

I 4/22/96 NA 5.59 30.80 NA 
7/22/96 NA 7.97 28.42 NA 
10/28/96 NA 8.14 28.25 NA 

I 11/25/96 NA 6.10 30.29 NA 
1/30/97 NP 5.40 30.99 

I 
4/21/97 NP 6.29 30.10 

7/30/97 NP 8.07 28.32 

10/14/97 NP 8.35 28.04 

I 1/19/98 NP 5.86 30.53 

4/21/98 NP 7.02 29.37 

7/27/98 NP 8.33 28.06 

I 11/17/98 NP 9.36 27.03 

2/26/99 NP 4.68 31.71 

I 
Thursday, August 19, 1999 

I 
COP0014554 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-4 36.39 5/26/99 NP 7.23 29.16 

I Summary tor Well MW-4 (18 detail records) SPH Recovered ~o Date: 

MW-5 33.52 3/27/95 NP 3.55 29.97 

4/24/95 NA 5.29 28.23 NA 

I 7/24/95 NA 7.12 26.40 NA 

10/23/95 NA 8.56 24.96 NA 

I 
1/22/96 NA 4.32 29.20 NA 

4/22/96 NA 4.73 28.79 NA 

7/22/96 NA 6.98 26.54 NA 

I 10/28/96 NA 7.60 25.92 NA 

12/23/96 NA 2.35 31.17 NA 

1/30/97 NP 5.01 28.51 

I 4/21/97 NP 5.07 28.45 

7/30/97 NP 7.05 26.47 

10/14/97 NP 7.24 26.28 

I 1/19/98 NP 5.52 28.00 

4/21/98 NP 5.88 27.64 

I 
7/27/98 NP 7.38 26.14 

11/17/98 NP 8.54 24.98 

2/26/99 NP 4.26 29.26 

I 5/26/99 NP 6.15 27.37 
Summary tor Well MW-5 (19 detail records) SPH Recovered to Date: 

MW-6 33.34 3/6/95 3.34 0.20 3.54 29.63 NA 

I 3/27/95 3.05 0.68 3.73 29.03 NA 

4/24/95 3.29 0.89 4.18 28.40 NA 

I 
5/22/95 3.80 0.03 3.83 29.48 1.5 

6/19/95 4.64 0.00 4.64 28.70 1.34 

7/24/95 5.15 0.00 5.15 28.19 NA 

I 
8/28/95 5.90 0.00 5.90 27.44 NA 

9/25/95 6.50 0.00 6.50 26.84 NA 

10/23/95 6.22 0.00 6.22 27.12 NA 

I 11/27/95 4.37 0.00 4.37 28.97 NA 

12!29/95 3.76 0.19 3.95 29.23 NA 

I 
Thursday, August 19, 1999 

I 
COP0014555 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-6 33.34 1/22/96 2.50 0.35 2.85 30.19 NA 

I 2/26/96 2.07 0.01 2.08 31.25 NA 
3/25/96 3.34 0.00 3.34 30.00 0.18 

4/22/96 3.18 0.00 3.18 30.16 NA 

I 5/28/96 3.23 0.00 3.23 30.11 0.06 

6/24/96 4.35 0.00 4.35 28.99 NA 
7/22/96 5.08 0.00 5.08 28.26 NA 

I 8/26/96 5.89 0.00 5.89 27.45 NA 
9/23/96 5.54 0.00 5.54 27.80 NA 

I 
10/28/96 5.19 0.00 5.19 28.15 NA 
11/25/96 3.28 0.00 3.28 30.06 NA 
12/23/96 2.98 0.43 3.41 29.56 NA 

I 1/30/97 NP 2.77 30.57 

4/21/97 NP 3.25 30.09 

7/30/97 5.10 0.13 5.23 28.00 0.25 

I 10/14/97 NP 5.40 27.94 

1/19/98 NP 3.07 30.27 

I 
4/21/98 4.08 0.17 4.25 28.95 1.0 

7/27/98 NP 5.34 28.00 

11/17/98 NP 6.46 26.88 

I 2/26/99 NP 2.26 31.08 

5/26/99 4.25 0.15 4.40 28.81 0.2 
Summary for Well MW·6 (33 detail records) SPH Recovered to Date: 4.53 

I MW-7 34.12 3/6/95 7.96 0.04 8.00 26.09 NA 
3/27/95 7.88 0.06 7.94 26.13 NA 
4/24/95 8.18 0.00 8.18 25.94 NA 

I 5/22/95 8.51 0.34 8.85 24.98 NA 
6/19/95 8.93 0.39 9.32 24.47 NA 

I 
7/24/95 9.35 0.15 9.50 24.49 0.06 

8/28/95 9.79 0.21 10.00 23.94 NA 
9/25/95 10.13 0.38 10.51 23.29 NA 

I 10/23/95 7.04 0.43 7.47 26.28 NA 
11/27/95 9.00 0.00 9.00 25.12 NA 

I 
Thursday, August 19, 1999 

I 
COP0014556 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) {feet) {gallons) 

I GATX 

MW-7 34.12 12/29/95 8.13 0.03 8.16 25.93 0.37 

I 
1/22/96 7.44 0.00 7.44 26.68 0.08 

2/26/96 6.20 0.00 6.20 27.92 NA 
3(25(96 7.50 0.20 7.70 26.25 NA 

I 4/22/96 7.84 0.11 7.95 26.08 0.12 

5/28/96 7.70 0.10 7.80 26.23 0.12 

6/24/96 8.36 0.12 8.48 25.54 0.37 

I 7/22/96 8.98 0.30 9.28 24.59 NA 
8/26/96 9.52 0.30 9.82 24.05 NA 

I 
9/23/96 9.55 0.38 9.93 23.87 NA 
10/28/96 9.30 0.48 9.78 23.93 NA 
11/25/96 8.23 0.68 8.91 24.63 NA 

I 12/23/96 7.52 1.98 9.50 22.94 NA 
1/30/97 7.13 3.11 10.24 21.24 70 

4/21/97 7.91 1.81 9.72 22.86 57 

I 7/24/97 8.91 1.05 9.96 23.27 22.0 

10/14/97 9.58 0.30 9.88 23.98 6.0 

I 
1/19/98 7.92 1.76 9.68 22.94 20.0 

4/21/98 8.35 1.75 10.10 22.53 17.5 

7/27/98 9.34 1.27 10.61 22.43 20.0 

I 
11/17/98 10.18 0.12 10.30 23.72 20.5 

2/26/99 6.98 0.05 7.03 27.05 3.2 

5/26/99 8.61 0.15 8.76 25.23 3.75 

I Summary for Well MW-7 (33 detail records) SPH Recovered to Date: 241.07 

MW-8 33.95 4/24/95 NA 7.27 26.68 . NA 
7/24/95 NA 8.53 25.42 NA 

I 10/23/95 NA 9.45 24.50 NA 
1/22/96 NA 6.45 27.50 NA 

I 
4/22/96 NA 6.99 26.96 NA 
7/22/96 NA 8.30 25.65 NA 

10/28/96 NA 8.76 25.19 NA 

I 1/30/97 NP 6.38 27.57 

4/21/97 NP 7.07 26.88 

I 
Thursday, August 19, 1999 

I 
COP0014557 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-8 33.95 7/30/97 NP 8.29 25.66 

I 10/14/97 NP 9.82 24.13 

1/19/98 NP 7.18 26.77 

4/21/98 NP 7.57 26.38 

I 7/27/98 NP 8.62 25.33 

11/17/98 NP 9.51 24.44 

2/26/99 NP 5.68 28.27 

I 5/26/99 NP 7.73 26.22 
Summary for Well MW-8 (17 detail records) SPH Recovered to Date: 

I 
MW-9 36.53 4/24/95 NA 9.67 26.86 NA 

7/24/95 NA 10.85 25.68 NA 

10/23/95 NA 11.86 24.67 NA 

I 1/22/96 NA 9.57 26.96 NA 

4/22/96 NA 9.47 27.06 NA 

7/22/96 NA 10.34 26.19 NA 

I 10/28/96 NA 11.32 25.21 NA 

1/30/97 NP 8-94 

I 
4/21/97 9.51 0.01 9.52 27.00 0.1 

7/24/97 NP 10.28 26.25 

10/14/97 NP 11.23 25.30 

I 
1/19/98 NP 10.28 26.25 

4/21/98 NP 9.86 26.67 

7/27/98 NP 10.77 25.76 

I 11/17/98 NP 11.65 24.88 

2/26/99 NP 8.69 27.84. 

5/26/99 NP 10.01 26.52 

I Summary for Well MW-9 (17 detail records) SPH Recovered to Date: · 0.10 

MW-10 35.82 4/24/95 NA 8.54 27.28 NA 

I 
7/24/95 NA 10.25 25.57 NA 

10/23/95 NA 11.20 24.62 NA 

1/22/96 NA 7.31 28.51 NA 

I 4/22/96 NA 8.09 27.73 NA 

7/22/96 NA 9.87 25.95 NA 

I 
Thursday, August 19, 1999 

I 
COP0014558 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation"' Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-10 35.82 10/28/96 NA 10.22 25.60 NA 

I 1/30/97 NP 7.40 28.42 

4/21/97 NP 8.40 27.42 

7/30/97 NP 9.98 25.84 

I 10/14/97 NP 10.38 25.44 

1/19/98 NP 8.24 27.58 

4/21/98 NP 9.13 26.69 

I 7/27/98 NP 10.34 25.48 

11/17/98 NP 11.37 24.45 

I 
2/26/99 NP 1.54 34.28 

5/26/99 NP 9.25 26.57 
Summary for Well MW-10 (17 detail records) SPH Recovered to Date: 

I MW-11 36.47 3/6/95 NA 5.09 31.38 NA 

3/27/95 5.25 0.00 5.25 31.22 NA 

4/24/95 5.36 0.00 5.36 31.11 NA 

I 5/22/95 6.11 0.00 6.11 30.36 NA 

6/19/95 6.52 0.00 6.52 29.95 NA 

I 
7/24/95 7.10 0.00 7.10 29.37 NA 

8/28/95 8.00 0.00 8.00 28.47 NA 

9/25/95 8.12 0.00 8.12 28.35 NA 

I 1 0/23/95 7.39 0.00 7.39 29.08 NA 

11/27/95 5.25 0.00 5.25 31.22 NA 

12/29/95 5.65 0.00 5.65 30.82 NA 

I 1/22/96 4.50 0.00 4.50 31.97 NA 

1/30/96 NP 5.20 31.27 . 

2/26/96 3.69 0.00 3.69 32.78 NA 

I 3/25/96 5.50 0.00 5.50 30.97 NA 

4/22/96 5.15 0.00 5.15 31.32 NA 

I 
5/28/96 5.29 0.00 5.29 31.18 NA 

6/24/96 6.27 0.00 6.27 30.20 NA 

7/22/96 7.04 0.00 7.04 29.43 NA 

I 8/26/96 7.86 0.00 7.86 28.61 NA 

9/23/96 7.20 0.00 7.20 29.27 NA 

I 
Thursday, August 19, 1999 

I 
COP0014559 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) {feet) {feet) {feet) (gallons) 

I GATX 

MW-11 36.47 10/28/96 6.33 0.00 6.33 30.14 NA 

I 11/25/96 4.94 0.00 4.94 31.53 NA 
12/23/96 NA 4.68 31.79 NA 
1/30/97 NP 5.20 31.27 

I 4/21/97 NP 5.41 31.06 

7/30/97 NP 7.05 29.42 

10/14/97 6.62 0.01 6.63 29.83 0.5 

I 1/19/98 NP 4.81 31.66 

4/21/98 NP 6.08 30.39 

I 
7/27/98 NP 7.39 29.08 

11/17/98 NP 6.96 29.51 

2/26/99 NP 4.19 32.28 

I 5/26/99 NP 6.13 30.34 
Summary for Well MW-11 (34 detail records) SPH Recovered to Date: 0.50 

MW-12 35.95 4/24/95 NA 5.22 30.73 NA 

I 7/24/95 NA 7.30 28.65 NA 
10/23/95 NA 8.33 27.62 NA 
1/22/96 NA 3.83 32.12 NA 

I 4/22/96 NA 4.34 31.61 NA 
7/22/96 NA 7.15 28.80 NA 

I 10/28/96 NA 7.37 28.58 NA 
1/30/97 NP 4.26 31.69 

4/21/97 NP 5.05 30.90 

I 7/30/97 NP 7.27 28.68 

10/14/97 NP 7.46 28.49 . 

1/19/98 NP 4.43 31.52 

I 4/21/98 NP 5.93 30.02 

7/27/98 NP 7.56 28.39 

I 
11/17/98 NP 8.58 27.37 

2/26/99 NP 3.30 32.65 

5/26/99 NP 6.14 29.81 

I 
Summary for Well MW-12 (17 detail records) SPH Recovered to Date: 

MW-13 37.89 4/24/95 NA 4.41 33.48 NA 

I 
Thursday, August 19, 1999 

I 
COP0014560 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation" Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-13 37.89 7/24/95 NA 6.29 31.60 NA 

I 10/23/95 NA 6.67 31.22 NA 
1/22/96 NA 3.65 34.24 NA 
4/22/96 NA 4.18 33.71 NA 

I 7/22/96 NA 6.28 31.61 NA 
10/28/96 NA 5.61 32.28 NA 
1/30/97 NP 4.22 33.67 

I 4/21/97 NP 4.28 33.61 

7/30/97 NP 6.27 31.62 

I 
10/14/97 NP 5.64 32.25 

1/19/98 NP 3.43 34.46 

4/21/98 NP 4.90 32.99 

I 7/27/98 NP 6.44 31.45 

11/17/98 NP 6.27 31.62 

2/26/99 NP 3.25 34.64 

I 5/26/99 NP 5.17 32.72 
Summary for Well MW-13 (17 detail records) SPH Recovered to Date: 

~-~ 

I 
MW-14 36.28 4/24/95 NA 3.33 32.95 NA 

7/24/95 NA 5.62 30.66 NA 
10/23/95 NA 5.96 30.32 NA 

I 
1/22/96 NA 2.71 33~57 NA 
4/22/96 NA 3.25 33.03 NA 
7/22/96 NA 5.68 30.60 NA 

I 10/28/96 NA 5.30 30.98 NA 
1/30/97 NP 3.28 33.00. 

4/21/97 NP 3.29 32.99 

I 7/30/97 NP 5.64 30.64 

10/14/97 NP 5.13 31 '15 

I 
1/19/98 NP 2.50 33.78 

4/21/98 NP 4.00 32.28 

7/27/98 NP 5.73 30.55 

I 11/17/98 NP 5.75 30.53 

2/26/99 NP 2.12 34.16 

I 
Thursday, August 19, 1999 

I 
COP0014561 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-14 36.28 5/26/99 NP 4.24 32.04 

I 
Summary for Well MW-14 (17 detail records) SPH Recovered to Date: 

MW-15 37.50 1/30/97 NP 3.28 34.22 

4/21/97 NP 4.85 32.65 

I 7/30/97 NP 7.92 29.58 

10/14/97 NP 5.91 31.59 

I 
1/19/98 NP 4.43 33.07 

4/21/98 NP 4.81 32.69 

7/27/98 NP 7.76 29.74 

I 
11/17/98 NP 7.20 30.30 

2/26/99 NP 2.87 34.63 

5/26/99 NP 5.50 32.00 

I Summary for Well MW-15 (10 detail records) SPH Recovered to Date: 

MW-16 34.93 7/24/95 NA 5.78 29.15 NA 
10/23/95 NA 6.73 28.20 NA 

I 1/22/96 NA 2.44 32.49 NA 
4/22/96 NA 3.46 31.47 NA 

I 
7/22/96 NA 5.63 29.30 NA 
10/28/96 NA 5.90 29.03 NA 
1/30/97 NP 3.15 31.78 

I 4/21/97 NP 3.44 31.49 

7/30/97 NP 5.65 29.28 

10/14/97 NP 5.80 29.13 

I 1/19/98 NP 2.90 32.03 

4/21/98 NP 4.31 30.62 . 

7/27/98 NP 5.88 29.05 

I 11/17/98 NP 6.95 27.98 

2/26/99 NP 2.00 32.93 

I 
5/26/99 NP 4.46 30.47 

Summary for Well MW-16 (16 detail records) SPH Recovered to Date: 

MW-17 36.05 1/30/97 NP 4,27 31.78 

I 4/21/97 NP 4.39 31.66 

7/30/97 NP 5.28 30.77 

I 
Thursday, August 19, 1999 

I 
COP0014562 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-17 36.05 10/14/97 NP 5.21 30.84 

I 
1/19/98 NP 4.12 31.93 

4/21/98 NP 4.70 31.35 

7/27/98 NP 5.37 30.68 

I 11/17/98 NP 5.84 30.21 

2/26/99 NP 3.79 32.26 

5/26/99 NP 4.17 31.88 

I Summary for Well MW-17 (10 detail records) SPH Recovered to Date: 

MW-18 33.76 4/24/95 NA 1.66 32.10 NA 

I 
7/24/95 NA 3.02 30.74 NA 

10/23/95 NA 3.43 30.33 NA 

1/22/96 NA 1.08 32.68 NA 

I 4/22/96 NA 0.89 32.87 NA 

7/22/96 NA 2.83 30.93 NA 

10/28/96 NA 2.48 31.28 NA 

I 1/30/97 NP 1.24 32.52 

4/21/97 NP 1.23 32.53 

7/30/97 NP 2.66 31.10 

I 10/14/97 NP 2.45 31.31 

1/19/98 NP 0.73 33.03 

I 
4/21/98 NP 1.95 31.81 

7/27/98 NP 2.94 30.82 

11/17/98 NP 3.44 30.32 

I 2/26/99 NP 0.73 33.03 

5/26/99 NP 2.14 31.62 . 
Summary for Well MW·18 (17 detail records) SPH Recovered to Date: 

I MW-19 33.39 3/6/95 2.77 0.49 3.26 29.71 NA 

3/27/95 2.57 0.51 3.08 29.88 NA 

I 
4/24/95 2.79 0.54 3.33 29.60 NA 

5/22/95 3.19 0.51 3.70 29.26 NA 

6/19/95 3.87 0.61 4.48 28.39 NA 

I 7/24/95 4.41 0.01 4.42 28.96 0.31 

8/28/95 5.64 0.00 5.64 27.75 0.03 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) {gallons) 

I GATX 

MW-19 33.39 9/25/95 6.80 0.00 6.80 26.59 NA 

I 
10/23/95 5.48 0.00 5.48 27.91 NA 

11/27/95 3.79 0.00 3.79 29.60 NA 

12/29/95 3.23 0.00 3.23 30.16 NA 

I 1/22/96 2.18 0.00 2.18 31.21 NA 

2/26/96 1.57 0.00 1.57 31.82 NA 

3/25/96 2.56 0.00 2.56 30.83 NA 

I 4/22/96 1.77 0.00 1.77 31.62 NA 

5/28/96 2.11 0.00 2.11 31.28 NA 

I 
6/24/96 2.93 0.00 2.93 30.46 NA 

7/22/96 3.61 0.00 3.61 29.78 NA 

8/26/96 4.31 0.00 4.31 29.08 NA 

I 9/23/96 3.65 0.00 3.65 29.74 NA 

10/28/96 1.95 0.00 1.95 31.44 NA 

11/25/96 1.63 0.00 1.63 31.76 NA 

I 12/23/96 1.86 0.00 1.86 31.53 NA 

1/30/97 NP 1.86 31.53 

4/21/97 NP 2.23 31.16 

I 7/30/97 NP 3.79 29.60 

10/14/97 NP 3.63 29.76 

I 
1/19/98 NP 1 .31 32.08 

4/21/98 NP 2.84 30.55 

7/27/98 NP 4.08 29.31 

I 11/17/98 NP 4.88 28.51 

2/26/99 1.62 0.02 1.64 31.73 . 

5/26/99 3.62 0.02 3.64 29.73 0.25 

I Summary for Well MW-19 (33 detail records) SPH Recovered to Date: . 0.59 

MW-20 34.76 4/24/95 NA 9.55 25.21 NA 

I 
7/24/95 NA 10.73 24.03 NA 

10/23/95 NA 11.35 23.41 NA 

1/22/96 NA 8.50 26.26 NA 

I 4/22/96 NA 9.53 25.23 NA 

7/22/96 NA 10.41 24.35 NA 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet} (feet) (feet) (gallons) 

I GATX 

MW-20 34.76 9/23/96 11.08 0.00 11.08 23.68 NA 

I 
10/28/96 NA 10.74 24.02 NA 

11/25/96 NA 9.19 25.57 NA 

12/23/96 NA 9.05 25.71 NA 

I 1/30/97 NP 8.03 26.73 

4/21/97 NP 9.35 25.41 

7/30/97 NP 10.45 24.31 

I 10/14/97 NP 10.58 24.18 

1/19/98 NP 9.07 25.69 

I 
4/21/98 NP 9.87 24.89 

7/27/98 NP 10.74 24.02 

11/17/98 NP 11.26 23.50 

I 2/26/99 NP 7.97 26.79 

5/26/99 NP 9.87 24.89 
Summary for Well MW-20 (20 detail records} SPH Recovered to Cate: 

I MW-21 34.33 4/24/95 NA 1.48 32.85 NA 

7/24/95 NA 2.21 32.12 NA 

10/23/95 NA 2.04 32.29 NA 

I 1/22/96 NA 1.08 33.25 NA 

4/22/96 NA 0.78 33.55 NA 

I 
7/22/96 NA 2.24 32.09 NA 

10/28/96 NA 1.97 32.36 NA 

1/30/97 NP 1.15 33.18 

I 4/21/97 NP 1.13 33.20 

7/30/97 NP 2.05 32.28 . 

10/14/97 NP 1.76 32.57 

I 1/19/98 NM NM 

4/21/98 NP 1.62 32.71 

I 
7/27/98 NP 2.13 32.20 

11/17/98 NP 1.86 32.47 

2/26/99 NP 1.03 33.30 

I 5/26/99 NP 1.45 32.88 
Summary for Well MW-21 (17 detail records) SPH Recovered to Date: 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-22 35.65 3/6/95 NA 3.32 32.33 NA 

I 3/27/95 3.23 0.00 3.23 32.42 NA 
4/24/95 3.25 0.00 3.25 32.40 NA 
5/22/95 3.93 0.00 3.93 31.72 NA 

I 6/19/95 4.34 0.00 4.34 31.31 NA 
7/24/95 4.83 0.00 4.83 30.82 NA 
8/28/95 5.35 0.00 5.35 30.30 NA 

I 9/25/95 5.94 0.00 5.94 29.71 NA 
10/23/95 5.24 0.00 5.24 30.41 NA 

I 
11/27/95 4.04 0.00 4.04 31.61 NA 
12/28/95 3.26 0.00 3.26 32.39 NA 
1/22/96 2.77 0.00 2.77 32.88 NA 

I 2/26/96 2.42 0.00 2.42 33.23 NA 

3/25/96 3.47 0.00 3.47 32.18 NA 
4/22/96 3.32 0.00 3.32 32.33 NA 

I 5/28/96 3.06 0.00 3.06 32.59 NA 
6/24/96 3.93 0.00 3.93 31.72 NA 

I 
7/22/96 4.55 0.00 4.55 31.10 NA 
8/26/96 6.85 0.00 6.85 28.80 NA 
9/23/96 5.66 0.00 5.66 29.99 NA 

I 10/28/96 4.80 0.00 4.80 30.85 NA 
11/25/96 3.96 0.00 3.96 31.69 NA 
12/23/96 3.20 0.00 3.20 32.45 NA 

I 1/30/97 NP 3.72 31.93 

4/21/97 NP 3.27 32.38. 

7/30/97 NP 4.73 30.92 

I 10/14/97 NP 4.87 30.78 

1/19/98 NP 2.96 32.69 

I 
4/21/98 NP 3.71 31.94 

7/27/98 NP 4.80 30.85 

11/17/98 NP 5.33 30.32 

I 2/26/99 NP 2.28 33.37 

5/26/99 NP 3.61 32.04 

I 
Thursday, August 19, 1999 

I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

Summary for Well MW-22 (33 detail records) SPH Recovered to Date: 

I 
MW-23 36.06 3/27/95 9.42 0.00 9.42 26.64 NA 

4/24/95 3.97 0.00 3.97 32.09 NA 

5/22/95 4.50 0.00 4.50 31.56 NA 

I 6/26/95 4.75 0.00 4.75 31.31 NA 

7/24/95 5.07 0.00 5.07 30.99 NA 

8/28/95 5.44 0.11 5.55 30.42 NA 

I 10/23/95 5.15 0.00 5.15 30.91 NA 

11/27/95 3.56 0.00 3.56 32.50 NA 

I 
12/28/95 4.27 0.00 4.27 31.79 NA 

1/22/96 NA 3.49 32.57 NA 

2/26/96 3.59 0.00 3.59 32.47 NA 

I 3/25/96 4.24 0.00 4.24 31.82 NA 

4/22/96 3.23 0.00 3.23 32.83 NA 

5/28/96 3.97 0.00 3.97 32.09 NA 

I 6/24/96 4.46 0.00 4.46 31.60 NA 

7/22/96 5.02 0.03 5.05 30.98 NA 

8/28/96 5.80 0.00 5.80 30.26 NA 

I 9/23/96 5.30 0.06 5.36 30.65 NA 

9/25/96 5.78 0.22 6.00 29.87 NA 

I 
10/28/96 4.73 0.00 4.73 31.33 NA 

11/25/96 3.75 0.00 3.75 32.31 NA 

12/23/96 3.68 0.00 3.68 32.38 NA 

I 1/30/97 NP 3.46 32.60 

4/21/97 NP 3.89 32.17 . 

7/30/97 NP 5.15 30.91 

I 10/14/97 5.82 0.07 5.89 30.11 3.0 

1/19/98 NP 3.08 32.98 

I 
4/21/98 NP 4.15 31.91 

7/27/98 4.71 0.01 4.72 31.33 2.1 

11/17/98 5.05 0.01 5.06 30.99 

I 
2/26/99 NP 3.38 32.68 

5/26/99 NP 4.25 31.81 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

Summary tor Well MW-23 (32 detail records) SPH Recovered to Date: 5.10 

I 
MW-24 35.15 3/6/95 4.15 0.83 4.98 29.46 NA 

4/24/95 5.31 -0.94 4.37 31.58 NA 

5/22/95 4.96 -0.01 4.95 30.21 NA 

I 6/26/95 6.50 1.90 8.40 25.14 NA 

7/24/95 7.25 0.24 7.49 27.46 NA 

8/28/95 8.42 1.58 10.00 23.81 NA 

I 12/1/95 NM NM 28.1 

3/27/96 4.28 0.90 5.18 29.20 NA 

I 
12/1/96 NM NM 1.2 

1/30/97 NP 5.10 30.05 

4/21/97 NP 4.89 30.26 

I 7/30/97 8.30 0.16 8.46 26.55 0.25 

10/14/97 NP 8.13 27.02 1.5 

1/19/98 4.02 0.01 4.03 31.11 0.75 

I 4/21/98 5.34 0.01 5.35 29.79 0.12 

7/27/98 6.98 0.02 7.00 28.13 3.1 

11/17/98 8.00 0.04 8.04 27.08 0.25 

I 2/26/99 3.94 0.01 3.95 31.19 

5/26/99 5.34 0.01 5.35 29.79 0.25 

I 
Summary tor Well MW-24 (1 9 detail records) SPH Recovered to Date: 35.52 

MW-25 34.73 4/22/96 10.00 0.24 10.24 24.29 NA 

9/23/96 11.69 0.00 11.69 23.04 NA 

I 10/28/96 NA 11.22 23.51 NA 

11/25/96 NA 9.95 24.78' NA 

12/23/96 NA 9.72 25.01 NA 

I 1/30/97 NP 9.37 25.36 

4/21/97 9.90 0.01 9.91 24.81 0.1 

I 
7124197 NP 10.92 23.81 

10/14/97 NP 11.30 23.43 

1/19/98 NP 9.84 24.89 

I 
4/21/98 NP 10.59 24.14 

7/27/98 NP 11.46 23.27 

Thursday, August 1 9, 1999 

I 
I 

COP0014568 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet} (feet) (feet) (gallons) 

I GATX 

MW-25 34.73 11/17/98 NP 11.97 22.76 

I 
2/26/99 NP 9.71 25.02 

5/26/99 NP 10.46 24.27 
Summary for Well MW-25 (15 detail records) SPH Recovered to Date: 0.10 

I MW-26 34.78 7/22/96 11.39 0.43 11.82 22.59 NA 
9/11/96 10.00 0.24 10.24 24.34 NA 
9/23/96 11.85 0.25 12.10 22.47 NA 

I 10/28/96 11.38 0.03 11.41 23.34 NA 
11/25/96 10.36 0.00 10.36 24.42 NA 

I 
12/23/96 10.39 0.00 10.39 24.39 NA 
1/30/97 NP 10.35 24.43 

4/21/97 NP 10.32 24.46 0.1 

I 
7/30/97 11.42 0.01 11.43 23.34 0.1 

10/14/97 11.68 0.02 11.70 23.06 0.5 

1/19/98 NP 10.36 24.42 

I 4/21/98 NP 10.98 23.80 

7/27/98 NP 11.80 22.98 

11/17/98 NP 12.36 22.42 

I 2/26/99 NP 9.12 25.66 

5/26/99 NP 10.84 23.94 0.2 

I 
Summary tor Well MW-26 (16 detail records) SPH Recovered to Date: 0.90 

MW-27 35.67 2/26/96 3.94 0.00 3.94 31.73 NA 
3/25/96 4.73 0.00 4.73 30.94 NA 

I 4/22/96 3.71 0.00 3.71 31.96 NA 
5/28/96 4.54 0.00 4.54 31.13 NA 
6/24/96 5.34 0.00 5.34 30.33 NA 

I 7/22/96 5.73 0.00 5.73 29.94 NA 
8/26/96 5.96 0.00 5.96 29.71 NA 
9/23/96 6.81 0.00 6.81 28.86 NA 

I 10/28/96 5.35 0.00 5.35 30.32 NA 
11/25/96 3.34 0.00 3.34 32.33 NA 

I 
12/23/96 4.04 0.00 4.04 31.63 NA 
1/30/97 NP 4.37 31.30 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 
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I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet} (feet) (feet) (gallons} 

I GATX 

MW-27 35.67 4/21/97 NP 4.44 31.23 

I 
7/30/97 NP 5.69 29.98 

10/14/97 NP 5.29 30.38 

1/19/98 NP 3.81 31.86 

I 4/21/98 NP 4.90 30.77 

7/27/98 NP 5.66 30.01 

35.69 11/17/98 NP 5.70 29.99 

I 2/26/99 NP 3.50 32.19 

5/26/99 NP 4.92 30.77 
Summary for Well MW-27 (21 detail records) SPH Recovered to Date: 

I MW-28 34.39 3/6/95 NA 4.41 29.98 NA 

3/27/95 4.74 0.01 4.75 29.63 NA 

I 
4/24/95 5.26 0.00 5.26 29.13 NA 

5/22/95 6.00 0.02 6.02 28.35 NA 

6/26/95 6.50 0.09 6.59 27.72 NA 

I 7/24/95 6.94 0.00 6.94 27.45 NA 

8/28/95 8.04 0.01 8.05 26.33 0.75 

10/23/95 7.60 0.00 7.60 26.79 NA 

I 11/27/95 4.04 0.00 4.04 30.35 0.03 

12/28/95 4.25 0.00 4.25 30.14 NA 

I 
1/22/96 2.29 0.00 2.29 32.10 NA 

2/26/96 3.78 0.00 3.78 30.61 NA 

3/25/96 5.10 0.00 5.10 29.29 NA 

I 4/22/96 4.22 0.00 4.22 30.17 NA 

5/28/96 4.66 0.00 4.66 29.73 NA 

6/24/96 6.01 0.00 6.01 28.38 NA 

I 7/22/96 6.77 0.00 6.77 27.62 NA 

8/28/96 7.56 0.00 7.56 26.83 NA 

I 
9/23/96 6.28 0.00 6.28 28.11 NA 

9/25/96 11.75 0.00 11.75 22.64 1.03 

10/28/96 5.03 0.00 5.03 29.36 NA 

I 
11/25/96 2.50 0.00 2.50 31.89 NA 

12/23/96 4.38 0.01 4.39 29.99 NA 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I 
Well Top of Date Depth to SPH Depth to Groundwater SPH 

Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 
(feet) {feet) (feet) (feet) {gallons) 

I GATX 

MW-28 34.39 i/30/97 NP 3.71 30.68 

I 
4/2~ /97 4.72 0.03 4.75 29.61 0.5 

7/30/97 NP 6.30 28.09 

10/14/97 5.87 0.02 5.89 28.48 1.0 

I ~ /19/98 NP 4.01 30.38 

4/21/98 5.16 0.01 5.17 29.21 0.02 

7/27/98 NP 6.67 27.72 1.0 

I 11/17/98 NP 7.16 27.23 

2/26/99 NP 3.38 31.01 

5/26/99 4.55 0.01 4.56 29.82 0.2 

I Summary for Well MW-28 (33 detail records) SPH Recovered to Date: 4.53 

MW-29 35.77 4/24/95 NA 13.34 22.43 NA 

I 
7/24/95 NA 14.20 21.57 NA 

10/23/95 NA 14.86 20.9~ NA 

1/22/96 NA 12.70 23.07 NA 

I 4/22/96 NA 12.75 23.02 NA 

7/22/96 NA 13.64 22.13 NA 

10/28/96 NA 14.15 21.62 NA 

I 1/30/97 NP 13.41 22.36 

4/21/97 NP 12.89 22.88 

I 
7/30/97 NP 13.58 22.19 

10/14/97 NP 14.17 21.60 

1/19/98 NP 13.13 22.64 

I 4/21/98 NP 13.32 22.45 

7/27/98 NP 14.01 21.76 

11/17/98 NP 14.63 21.14 

I 2/26/99 NP 12.22 23.55 

5/26/99 NP 13.17 22.60 
Summary for Well MW-29 (17 detail records) SPH Recovered to Date: 

~ MW-30 36.39 1/30/97 NP 4.43 31.96 

4/21/97 NP 4.65 31.74 

I 
7/30/97 NP 6.00 30.39 

10/14/97 NP 5.79 30.60 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-30 36.39 1/19/98 NP 3.85 32.54 

I 
4/21/98 NP 5.22 31.17 

7/27/98 NP 6.23 30.16 

11/17/98 NP 6.99 29.40 

I 2/26/99 NP 3.76 32.63 

5/26/99 NP 5.32 31.07 
Summary for Well MW-30 (W detail records) SPH Recovered to Date: 

I MW-31 37.55 3/6/95 NA 5.64 31.91 NA 

3/27/95 5.75 0.01 5.76 31.78 NA 

I 
4/24/95 6.09 0.00 6.09 31.46 NA 

5/22/95 6.70 0.00 6.70 30.85 NA 

6/26/95 7.26 0.00 7.26 30.29 NA 

I 
7/24/95 7.74 0.00 7.74 29.81 NA 

8/28/95 8.41 0.00 8.41 29.14 NA 

10/23/95 8.56 0.00 8.56 28.99 NA 

I 11/27/95 6.33 0.00 6.33 31.22 NA 

12/28/95 5.90 0.00 5.90 31.65 NA 

1/22/96 4.62 0.00 4.62 32.93 NA 

I 2/26/96 4.92 0.00 4.92 32.63 NA 

3/25/96 6.02 0.00 6.02 31.53 NA 

I 
4/22/96 5.57 0.00 5.57 31.98 NA 

5/28/96 5.73 0.00 5.73 31.82 NA 

6/24/96 6.72 0.00 6.72 30.83 NA 

I 7/22/96 7.38 0.00 7.38 30.17 NA 

8/28/96 8.02 0.00 8.02 29.53 NA 

9/23/96 7.48 0.00 7.48 30.07 NA 

I 9/25/96 8.96 0.00 8.96 28.59 NA 

10/28/96 6.68 0.00 6.68 30.87 NA 

11/25/96 4.92 0.00 4.92 32.63 NA 

I 12/23/96 5.08 0.00 5.08 32.47 NA 

1/30/97 NP 5.45 32.10 

I 
4/21/97 NP 5.73 31.82 

7/30/97 NP 7.32 30.23 

Thursday, August 19, i 999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I 
Well Top of Date Depth to SPH Depth to Groundwater SPH 

Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 
(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-31 37.55 10/14/97 NP 7.19 30.36 

I 
1/19/98 NP 4.79 32.76 

4/21/98 NP 6.31 31.24 

7/27/98 NP 7.51 30.04 

I 35.66 11/17/98 NP 8.38 27.28 

2/26/99 NP 4.67 30.99 

5/26/99 NP 6.44 29.22 

I Summary for Well MW-31 (33 detail records) SPH Recovered to Date: 

MW-32 37.01 4/24/95 NA 4.27 32.74 NA 
7/24/95 NA 5.75 31.26 NA 

I 10/23/95 NA 6.40 30.61 NA 
4/22/96 NA 3.89 33.12 NA 

I 
7/22/96 NA 5.45 31.56 NA 
10/28/96 NA 5.59 31.42 NA 
1/30/97 NP 4.37 32.64 

I 4/21/97 NP 4.02 32.99 

7/30/97 NP 5.49 31.52 

10/14/97 NP 5.57 31.44 

I 1/19/98 NP 3.45 33.56 

4/21/98 NP 4.52 32.49 

I 
7/27/98 NP 5.58 31.43 

11/17/98 NP 6.34 30.67 

2/26/99 NP 3.07 33.94 

I 5/26/99 NP 4.55 32.46 
Summary for Well MW-32 (16 detail records) SPH Recovered to Date: 

MW-33 39.34 4/24/95 NA 19.93 19.41 NA 

I 7/24/95 NA 20.68 18.66 NA 
10/23/95 NA 21.05 18.29 NA 
1/22/96 NA 19.07 20.27 NA 

I 4/22/96 NA 19.48 19.86 NA 
7/22/96 NA 20.26 19.08 NA 

I 
10/28/96 NA 20.58 18.76 NA 
1/30/97 NP 18.92 20.42 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I 
Well Top of Date Depth to SPH Depth to Groundwater SPH 

Identification Casing Gauged SPH Thickness Groundwater Elevation" Recovered** 
(feet) (feet} (feet) (feet) (gallons) 

I GATX 

MW-33 39.34 4/21/97 NP 19.61 19.73 

I 
7/30/97 NP 20.03 19.31 

10/14/97 NP 20.54 18.80 

1/19/98 NP 19.40 19.94 

I 4/21/98 NP 19.99 19.35 

7/27/98 NP 20.45 18.89 

11/17/98 NP 20.93 18.41 

I 2/26/99 NP 18.67 20.67 

5/26/99 NP 19.95 
Summary for Well MW -33 ( 17 de tall records) SPH Recovered to Date: 

I MW-34 39.67 4/24/95 NA 19.40 20.27 NA 
7/24/95 NA 19.99 19.68 NA 

I 
10/23/95 NA 20.26 19.41 NA 
1/22/96 NA 18.71 20.96 NA 
4/22/96 NA 19.43 20.24 NA 

I 7/22/96 NA 19.74 19.93 NA 
10/28/96 NA 20.18 19.49 NA 
1/30/97 NP 18.78 20.89 

I 4/21/97 NP 19.41 20.26 

7/30/97 NP 19.76 19.91 

I 
10/14/97 NP 20.04 19.63 

1/19/98 NP 19.92 19.75 

4/21/98 NP 19.60 20.07 

I 7/27/98 NP 20.03 19.64 

11/17/98 NP 20.26 19.41 . 

2/26/99 NP 18.54 21.13 

I 5/26/99 NP 19.62 20.05 
Summary for Well MW-34 (17 detail records) SPH Recovered to Date: 

MW-35 33.39 1/30/97 NP 2.08 31.31 

I 4/21/97 NP 2.58 30.81 

10/14/97 NP 4.03 29.36 

I 
1/19/98 NP 2.88 30.51 

4/21/98 NP 2.71 30.68 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-35 33.39 7/27/98 NP 3.82 29.57 

I 
11/17/98 NP 5.09 28.30 

2/26/99 NP 1.57 31.82 

5/26/99 NP 2.99 30.40 

I 
Summary for Well MW-35 (9 detail records) SPH Recovered to Date: 

MW-36 34.88 4/24/95 NA 19.40 15.48 NA 
7/24/95 NA 19.99 14.89 NA 

I 10/23/95 NA 20.26 14.62 NA 
1/22/96 NA 13.74 21.14 NA 
4/22/96 NA 13.72 21.16 NA 

I 7/22/96 NA 14.90 19.98 NA 
10/28/96 NA 15.54 19.34 NA 

I 
1/30/97 NP 13.02 21.86 

4/21/97 NP 13.98 20.90 

7/30/97 NP 14.51 20.37 

I 10/14/97 NP 15.15 19.73 

1/19/98 NP 14.13 20.75 

4/21/98 NP 14.33 20.55 

I 7/27/98 NP 15.09 19.79 

11/17/98 NP 15.59 19.29 

I 
2/26/99 NP 12.98 21.90 

5/26/99 NP 14.30 20.58 
Summary for Well MW-36 (17 detail records) SPH Recovered to Date: 

I MW-37 34.86 4/24/95 NA 14.96 19.90 NA 
7/24/95 NA 15.88 18.98 . NA 
10/23/95 NA 16.37 18.49 NA 

I 1/22/96 NA 14.22 20.64 NA 
4/22/96 NA 13.72 21.14 NA 
7/22/96 NA "15.28 "19.58 NA 

I 10/28/96 NA 15.80 19.06 NA 
1/30/97 NP 13.44 21.42 NA 

I 
4/21/97 NP 14.48 20.38 NA 
7/30/97 NP 15.15 19.71 

Thursday, August 19, 1999 

I 
I 
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Groundwater Elevation and SPH Recovery Data 

I Willbridge Terminal 
Portland, Oregon 

I 
Well Top of Date Depth to SPH Depth to Groundwater SPH 

Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered* .. 
(feet) (feet) (feet) (feet) (gallons) 

I GATX 

MW-37 34.86 10/14/97 NP 15.76 19.10 

I 
1/19/98 NP 14.61 20.25 

4/21/98 NP 14.98 19.88 

7/27/98 NP 15.71 19.15 

I 11/17/98 NP 16.24 18.62 

2/26/99 NP 13.47 21.39 

5/26/99 NP 13.90 20.96 

I Summary for Well MW·37 (17 detail records) SPH Recovered to Date: 

MW-38 37.50 1/30/97 NP 3.98 33.52 

4/21/97 NP 4.84 32.66 

I 10/14/97 NP 7.39 30.11 

1/19/98 NP 4.76 32.74 

I 
4/21/98 NP 5.27 32.23 

7/27/98 NP 6.89 30.61 

11/17/98 NP 7.98 29.52 

I 2/26/99 NP 5.68 31.82 

5/26/99 NP 5.57 31.93 
Summary for Well MW-38 (9 detail records) SPH Recovered to Date: 

I MW-39 35.02 6/24/96 13.01 0.00 13.01 22.01 NA 

7/22/96 13.45 0.00 13.45 21.57 NA 

I 
8/26/96 13.90 0.00 13.90 21.12 NA 
9/23/96 14.08 0.00 14.08 20.94 NA 

10/28/96 14.00 0.00 14.00 21.02 NA 

I 11/25/96 13.54 0.00 13.54 21.48 NA 

12/23/96 12.77 0.00 12.77 22.25 . NA 

1/30/97 NM NM 

I 4/21/97 NM NM 

10/14/97 NP 13.99 21.03 

1/19/98 NM NM 

I 4/21/98 NM NM 

7/27/98 NP 13.85 21.17 

I 
11/17/98 NP 14.36 20.66 

2/26/99 NP 12.21 22.81 

Thursday, August 19, 1999 

I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 5 (continued) Page 25 of 26 

Groundwater Elevation and SPH Recovery Data 

Wlllbridge Terminal 
Portland, Oregon 

Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

(feet) (feet) (feet) (feet) (gallons) 

GATX 

MW-39 35.02 5/26/99 NP 13.29 21.73 
Summary for Well MW-39 (16 detail records) SPH Recovered to Date: 

MW-40 33.65 6/24/96 13.81 0.00 13.81 19.84 NA 

7/22/96 14.32 0.00 14.32 19.33 NA 

8/26/96 14.77 0.00 14.77 18.88 NA 

9/23/96 14.83 0.00 14.83 18.82 NA 

10/28/96 14.63 0.00 14.63 19.02 NA 

11/25/96 13.78 0.00 13.78 19.87 NA 

12/23/96 13.37 0.00 13.37 20.28 NA 

1/30/97 NP 12.74 20.91 

4/21/97 NP 13.65 20.00 

7/30/97 NP 14.24 19.41 

10/14/97 NP 14.62 19.03 

1/19/98 NP 13.28 20.37 

4/21/98 NP 14.05 19.60 

7/27/98 NP 14.70 18.95 

11/17/98 NP 15.09 18.56 

2/26/99 NP 12.56 21.09 

5/26/99 NP 13.99 19.66 
Summary for Well MW-40 (17 detail records) S PH Recovered to Date: 

Thursday, August 19, 1999 

COP0014577 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Well Top of Date 
Identification Casing Gauged 

Willbridge Terminal 
Portland, Oregon 

Depth to 
SPH 
(feet) 

SPH Depth to 
Thickness Groundwater 

(feet) (feet) 

GATX 

Groundwater 
Elevation'* 

(feet) 

Total SPH Recovered (all wells) 

Notes: 
SPH = Separate Phase Hydrocarbon 
NP =No product observed this gauging date 
NA =Not available 
NM = Not measured 
• =Groundwater elevation is corrected for the presence of SPH using: 

GWE=TOC-(DTW-(SPH thickness x Specific gravity of SPH)) 
Specific Gravity of SPH set to 0.85 g/cc 

•• = SPH recovered represents total product recovered for entire quarter 
Negative numbers in SPH thickness field indicate possible data 
transcription error. Data is reported for completeness. 

Wells Surveyed Dec. 1998: 

B-1 B-12 B-35 U-5 
B-3 8-17 B-36 IT·E 
B-4 B-18 B-37 MW-27 
B-6 B-20 B-40 MW-31 
B-8 B-21 8-41 
B-9 B-25 DW-1 
B-10 B-28 P-1 
B-11 B-30 P-2 

Page 26 of 26 

SPH 
Recovered** 

(gallons) 

292.94 

Thursday, August 19, 1999 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

B-1 34.79 4/24/95 17.42 0.49 17.91 16.46 NA 

I 5/22/95 17.57 0.47 18.04 16.35 NA 
6/26/95 17.75 0.48 18.23 16.15 NA 

I 
7/24/95 17.98 0.02 18.00 16.77 0.002 

8/28/95 18.32 0.02 18.34 16.43 NA 
9/25/95 18.37 0.14 18.51 16.16 NA 

I 10/23/95 18.30 0.01 18.31 16.47 NA 
11/27/95 17.94 0.03 17.97 16.79 0.01 

12/28/95 16.75 0.16 16.91 17.74 0.85 

I 1/22/96 16.73 0.12 16.85 17.84 0.01 

2/26/96 13.40 0.02 13.42 21.35 0.08 

I 
4/22/96 16.20 0.15 16.35 18.31 0.01 

5/28/96 16.21 0.00 16.21 18.58 NA 
6/24/96 16.68 0.01 16.69 18.09 NA 

I 
7/22/96 17.20 0.02 17.22 17.55 NA 
8/23/96 17.49 0.03 17.52 17.24 NA 
9/23/96 17.72 0.01 17.73 17.05 NA 

I 10/28/96 17.18 0.01 17.19 17.59 NA 
1/31/97 15.94 0.16 16.10 18.55 NA 
4/21/97 16.87 0.12 16.99 17.70 NA 

I 7/28/97 17.15 0.65 17.80 16.44 NA 
10/14/97 17.68 0.62 18.30 15.96 0.5 

I 
1/19/98 17.10 0.01 17.11 17.67 0.1 

4/20/98 NP 17.17 17.62 0.1 

7/29/98 17.44 0.01 17.45 17.33 0.1 

I 34.68 11/16/98 NP 17.89 16.79 

2/23/99 NP 16.19 18.49 

5/18/99 NP 16.79 17.89 

I Summary for Well B-1 (28 detail records) SPH Recovered to Date: 1.76 

B-2 35.35 3/28/95 NA 16.84 18.51 NA 

I 
4/24/95 NA 17.02 18.33 NA 
5/22/95 NA 17.22 18.13 NA 
6/26/95 NA 17.48 17.87 NA 

I Thursday, August 19, 1999 

I 
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Table 5 (continued) Page 2 of 23 

I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

B-2 35.35 8/28/95 19.58 0.26 19.84 15.29 NA 

I 9/25/95 NA 18.18 17.17 NA 

10/23/95 NA 18.15 17.20 NA 

I 
12/28/95 NA 16.56 18.79 NA 

1/22/96 16.48 0.02 16.50 18.83 NA 

4/22/96 NA 16.28 19.07 NA 

I 5/28/96 NA 16.14 19.21 NA 

6/24/96 NA 16.50 18.85 NA 

7/22/96 NA 16.99 18.36 NA 

I 8/23/96 NA 17.48 17.87 NA 

9/23/96 NA 17.50 17.85 NA 

I 
10/28/96 NA 17.60 17.75 NA 

1/31/97 NP 15.69 19.66 

4/21/97 NP 16.52 18.83 

I 
7/28/97 NP 16.94 18.41 0.00 

10/14/97 NP 17.57 17.78 

1/19/98 NP 16.87 18.48 

I 4/20/98 NP 16.93 18.42 

7/29/98 NP 17.52 17.83 

11/16/98 17.87 0.01 17.88 17.46 0 

I 2/23/99 NP 15.90 19.45 

5/18/99 NP 16.64 18.71 

I 
Summary for Well B-2 (26 detail records) SPH Recovered to Date: 0.00 

B-3 36.79 1/31/97 NP 17.26 19.53 

4/21/97 NP 18.48 18.31 . 

I 7/28/97 NP 18.83 17.96 
10/14/97 NP 19.38 17.41 

1/19/98 NP 18.25 18.54 

I 4/20/98 NP 18.86 17.93 

7/29/98 NP 18.84 17.95 

I 
34.81 11/16/98 NP 19.24 15.57 

2/23/99 NP 17.21 17.60 

5/18/99 NP 18.01 16.80 

I Thursday, August 1 9, 1999 

I 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered*"* 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

Summary for Well 8-3 (10 detail records) SPH Recovered to Date: 

I 6·4 34.79 3/28/95 17.92 0.71 18.63 15.56 NA 
4/24/95 18.01 1 '16 19.17 14.63 NA 

I 
5/22/95 18.11 1.13 19.24 14.59 NA 
6/26/95 18.27 1.01 19.28 14.65 NA 
7/24/95 18.53 0.11 18.64 16.06 0.15 

I 8/28/95 18.62 0.01 18.63 16.15 NA 
9/25/95 18.82 0.13 18.95 15.73 NA 
10/23/95 18.83 0.02 18.85 15.92 NA 

I 11/27/95 18.56 0.06 18.62 16.12 0.37 

1/22/96 17.60 0.04 17.64 17.12 0.24 

I 
2/26/96 NA 13.68 21.11 NA 
4/22/96 16.35 0.09 16.44 18.27 0.02 

5128/96 16.35 0.07 16.42 18.31 0.02 

I 8/23/96 18.35 0.00 18.35 16.44 NA 
9/23/96 18.44 0.01 18.45 16.33 NA 
10/28/96 17.56 1.03 18.59 15.32 NA 

I 1/31/97 17.00 0.48 17.48 16.90 3.25 

4/21/97 NP 17.71 17.08 0.1 

7/28/97 18.50 0.02 18.52 16.25 0.1 

I 10/15/97 18.55 0.01 18.56 16.22 1.5 

1/19/98 17.91 0.06 17.97 16.77 1.5 

I 
4/20/98 17.95 0.05 18.00 16.75 1.2 

7/29/98 18.13 0.01 18.14 16.64 1.3 

34.70 11/16/98 NP 18.49 16.21 . 

I 2/23/99 16.89 1.04 17.93 15.89 

5/18/99 17.51 0.01 17.52 17.17 0.1 
Summary !or Well 8-4 (26 detail records} SPH Recovered to Date: 9.85 

I 6·5 34.79 1/22/96 NA 16.18 18.61 NA 
2/26/96 NA 14.40 20.39 NA 

I 
5/28/96 NA 15.59 19.20 NA 
6/24/96 DRY DRY DRY 
7/22/96 DRY DRY DRY 

I Thursday, August 19, 1999 

I 
COP0014581 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) {feet) (feet) (gallons) 

Tosco 

I 
B-5 34.79 8/23/96 DRY DRY DRY 

9/23/96 NA 17.02 17.77 NA 
10/28/96 NA 17.10 17.69 NA 

I 34.83 1/31/97 NP 15.30 19.53 

4/21/97 NP 16.08 18.75 

7/28/97 NP 16.54 18.29 0.00 

I 10/14/97 NP 17.10 17.73 

1/19/98 NP 16.54 18.29 

4/20/98 NP 16.48 18.35 

I 7/29/98 NP 16.79 18.04 

11/16/98 NP 17.35 17.48 

I 
2/23/99 NP 15.56 19.27 

5/18/99 NP 18.17 16.66 
Summary for Well B-5 (18 detail records) SPH Recovered to Date: 0.00 

I B-6 35.41 1/22/96 NP 16.44 18.97 NA 
2/26/96 NP 15.60 19.81 NA 
4/22/96 NA 16.15 19.26 NA 

I 5/28/96 NA 16.11 19.30 NA 
6/24/96 NA 16.47 18.94 NA 

I 
7/22/96 NA 16.91 18.50 NA 
8/23/96 NA 17.99 17.42 NA 
9/23/96 NA 17.45 17.96 NA 

I 10/28/96 NA 17.34 18.07 NA 
1/31/97 NP 15.47 19.94 

4/21/97 NP 16.31 19.10 . 

I 7/28/97 NP 16.87 18.54 0.00 

10/14/97 NP 17.47 17.94 

1/19/98 NP 16.85 18.56 

I 4/20/98 NP 16.78 18.63 

7/29/98 NP 17.16 18.25 

I 
35.49 11/16/98 NP 17.79 17.70 

2/23/99 NP 15.70 19.79 

5/18/99 NP 16.48 19.01 

I Thursday, August 19, 1999 

I 
COP0014582 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

Summary for Well B-6 (19 detail records) SPH Recovered to Date: 0.00 

I B-16 35.82 3/24/95 NA 16.99 18.83 NA 

4/24/95 NA 17.12 18.70 NA 

I 
5/22/95 NA 17.37 18.45 NA 

6/19/95 NA 17.59 18.23 NA 

7/24/95 NA 17.89 17.93 NA 

I 8/28/95 NA 18.10 17.72 NA 

9/25/95 NA 18.35 17.47 NA 

10/23/95 NA 18.30 17.52 NA 

I 11/27/95 NA 17.90 17.92 NA 

1/22/96 NA 0.00 NA 

I 
2/26/96 NA 13.30 22.52 NA 

4/22/96 NA 16.04 19.78 NA 

5/28/96 NA 16.39 19.43 NA 

I 6/24/96 NA 16.71 19.11 NA 

7/22/96 NA 17.19 18.63 NA 

9/23/96 NA 17.76 18.06 NA 

I 10/28/96 NA 17.82 18.00 NA 

1/31/97 NP 15.75 20.07 

4/21/97 NP 16.65 19.17 

I 7/28/97 NP 17.15 18.67 0.00 

10/14/97 NP 17.79 18.03 

I 
1/19/98 NP 17.16 18.66 

4/20/98 NP 17.07 18.75 

7/29/98 NP 17.66 18.16 . 

I 11/16/98 NP 18.12 17.70 

2/23/99 NP 16.02 19.80 

5/18/99 NP 16.77 19.05 

I Summary for Well B-16 (27 detail records) SPH Recovered to Date: 0.00 

B-17 35.59 3/28/95 16.95 0.00 16.95 18.64 NA 

I 
4/24/95 NA 17.15 18.44 NA 

5/22/95 17.36 0.00 17.36 18.23 NA 
6/26/95 17.61 0.00 17.61 17.98 NA 

I Thursday, August 19, 1999 

I 
COP0014583 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
{feet) (feet) (feet) (feet) (gallons) 

Tosco 

I 
B-17 35.59 7/24/95 17.79 0.01 17.80 17.78 NA 

8/28/95 18.78 0.01 18.79 16.79 NA 

9/25/95 NA 18.23 17.36 NA 

I 
1 0/23/95 NA 18.21 17.38 NA 

11/27/95 17.85 0.00 17.85 17.74 NA 

12/28/95 NA 16.85 18.74 NA 

I 1/22/96 NA 16.78 18.81 NA 

2/26/96 13.35 0.01 13.36 22.22 NA 

4/22/96 16.44 0.00 16.44 19.15 NA 

I 5/28/96 16.40 0.00 16.40 19.19 NA 

6/24/96 16.40 0.00 16.40 19.19 NA 

I 
7/22/96 17.16 0.00 17.16 18.43 NA 

8/23/96 17.57 0.00 17.57 18.02 NA 
9/23/96 NA 17.68 17.91 NA 

I 10/28/96 NA 17.75 17.84 NA 

1/31/97 NP 15.86 19.73 

4/21/97 NP 16.66 18.93 

I 7/28/97 NP 17.15 18.44 0.00 

10/14/97 NP 17.74 17.85 

I 
1/19/98 NP 17.17 18.42 

4/20/98 NP 17.06 18.53 

7/29/98 NP 17.54 18.05 

I 
35.61 11/16/98 NP 18.02 17.59 0.2 

2/23/99 NP 17.10 18.51 

5/18/99 NP 16.76 18.85 . 

I Summary for Well B-17 (29 detail records) SPH Recovered to Date: 0.20 

B-18 35.79 3/28/95 NA 19.28 16.51 NA 

4/24/95 NA 19.38 16.41 NA 

I 5/22/95 NA 19.44 16.35 NA 

6/26/95 NA 19.56 16.23 NA 

I 
7/24/95 NA 19.74 16.05 NA 

8/28/95 NA 19.43 16.36 NA 

9/25/95 NA 20.02 15.77 NA 

I Thursday, August 19, 1999 

I 
COP0014584 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
{feet) (feet) (feet) (feet) {gallons) 

Tosco 

I 
B-18 35.79 10/23/95 NA 20.08 15.71 NA 

12/28/95 NA 18.66 17.13 NA 
1/22/96 0 0.00 18.20 2.12 NA 

I 
2/26/96 0 0.00 18.38 1.79 NA 
4/22/96 NA 18.50 17.29 NA 
5/28/96 NA 17.84 17.95 NA 

I 6/24/96 NA 18.35 17.44 NA 
7/22/96 NA 18.97 16.82 NA 
8/23/96 NA 17.50 18.29 NA 

I 9/23/96 NA 19.43 16.36 NA 
10/28/96 NA 19.47 16.32 NA 

I 
1/31/97 NP 18.09 17.70 

4/21/97 NP 18.94 16.85 

7/28/97 NP 19.14 16.65 

I 10/14/97 NP 19.64 16.15 

1/19/98 NP 19.03 16.76 

4/20/98 NP 18.92 16.87 

I 7/29/98 NP 19.04 16.75 

35.49 11/16/98 NP 19.36 16.13 

I 
2/23/99 NP 17.88 17.61 

5/18/99 NP 18.38 17.11 0.1 
Summary lor Well B-18 (28 detail records) SPH Recovered to Date: 0.10 

I 
8-22 35.83 3/28/95 NA 18.50 17.33 NA 

4/24/95 NA 19.10 16.73 NA 
5/22/95 NA 19.09 16.74 . NA 

I 6/26/95 NA 19.26 16.57 NA 
9/25/95 NA 20.50 15.33 NA 
10/23/95 NA 19.96 15.87 NA 

I 12/28/95 NA 18.59 17.24 0.02 

1/22/96 NA 18.88 16.95 NA 

I 
2/26/96 NA 12.05 23.78 NA 
4/22/96 NA 17.75 18.08 NA 
5/28/96 NA 17.31 18.52 NA 

I Thursday, August 19, 1999 

I 
COP0014585 
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Table 5 (continued) Page 8 of 23 

I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

B-22 35.83 6/24/96 NA 18.12 17.71 NA 

I 7/22/96 NA 19.09 16.74 NA 

8/23/96 NA 19.03 16.80 NA 

I 
9/23/96 NA 19.79 16.04 NA 

10/28/96 NA 19.75 16.08 NA 

1/31/97 17.92 0.01 17.93 17.89 0.1 

I 4/21/97 NP 18.67 17.16 

7/28/97 18.89 2.26 21.15 12.76 1.0 

10/14/97 19.56 0.04 19.60 16.20 1.75 

I 1/19/98 18.55 1.35 19.90 14.78 4.0 

4/20/98 18.80 0.76 19.56 15.62 2.6 

I 
7/29/98 NP 18.56 17.27 

11/16/98 NP 19.10 16.73 0.1 

2/23/99 NP 17.09 18.74 

I 
5/18/99 NP 17.69 18.14 0.1 

Summary for Well B-22 (26 detail records) S PH Recovered to Date: 9.67 

B-25 37.60 4/21/97 NP 15.29 22.31 

I 10/14/97 NP 19.75 17.85 

1/19/98 NP 19.05 18.55 

4/20/98 NP 19.08 18.52 

I 7/29/98 NP 19.02 \8.58 

35.78 11/16/98 NP 19.50 16.28 

I 
2/23/99 NP 17.49 18.29 

5/18/99 NP 18.02 17.76 
Summary for Well B-25 (8 detail records) SPH Recovered to Date: , 

I 8-27 35.74 3/28/95 17.25 0.27 17.52 17.99 NA 

4/24/95 17.70 0.31 18.01 17.47 NA 

5/22/95 17.85 0.32 18.17 17.30 NA 

I 6/26/95 17.91 1.12 19.03 15.76 NA 

7/24/95 18.11 1.14 19.25 15.52 NA 

I 
8/28/95 18.75 0.50 19.25 16.07 NA 

9/25/95 18.50 1.10 19.60 15.21 NA 

10/23/95 18.59 1.10 19.69 15.12 NA 

I Thursday, August 19, i 999 

I 
COP0014586 



I 
I 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recoveredu 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

B·27 35.74 11/27/95 18.50 0.30 18.80 16.68 0.8 

I 1/22/96 17.44 0.43 17.87 17.50 0.78 

2/26/96 13.38 0.31 13.69 21.79 0.25 

I 
4/22/96 16.68 0.27 16.95 18.56 0.12 

8/23/96 18.12 0.56 18.68 16.58 0.31 

9/23/96 18.34 0.36 18.70 16.73 NA 

I 10/28/96 18.58 0.11 18.69 16.96 NA 
1/31/97 16.43 2.20 18.63 15.24 4.0 

4/21/97 17.37 0.13 17.50 18.13 0.6 

I 7/25/97 NP 17.86 17.88 

10/15/97 18.52 0.01 18.53 17.20 0.75 

I 
1/19/98 NP 17.94 17.80 6.0 

4/20/98 17.86 0.01 17.87 17.86 1.1 

7/29/98 18.19 0.02 18.21 17.51 0.2 

I 11/16/98 18.65 0.59 19.24 16.00 0.6 

2/23/99 16.63 1.55 18.18 16.24 

5/18/99 17.36 0.01 17.37 18.36 0.1 

I Summary for Well B·27 (25 detail records) SPH Recovered to Date: 15.61 

8·35 33.58 4/24/95 16.10 0.23 16.33 17.05 NA 
5/22/95 16.24 0.19 16.43 16.99 NA 

I 6/26/95 16.45 0.23 16.68 16.70 NA 
7/24/95 16.65 0.21 16.86 16.54 NA 

I 
8/28/95 17.35 0.17 17.52 15.92 NA 
9/25/95 17.02 0.30 17.32 16.00 NA 
10/23/95 16.94 0.21 17.15 16.25 . NA 

I 11/27/95 16.50 0.06 16.56 16.97 0.08 

12/28/95 15.60 0.01 15.61 17.96 0.02 

1/22/96 15.52 0.05 15.57 17.97 NA 

I 2/26/96 13.50 0.05 13.55 19.99 NA 
4/22/96 17.78 0.06 17.84 15.69 NA 

I 
5/28/96 15.08 0.00 15.08 18.50 NA 
6/24/96 NA 15.54 18.04 NA 
7/22/96 NA 16.06 17.52 NA 

I Thursday, August 19, 1 999 

I 
COP0014587 
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I 
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I 
Groundwater Elevation and SPH Recovery Data 

Will bridgeT erminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

I 
B-35 33.58 8/23/96 NA 16.85 16.73 NA 

9/23/96 NA 16.60 16.98 NA 
10/28/96 16.85 0.06 16.91 16.62 NA 

I 1/31/97 NP 14.84 18.74 

4/21/97 NP 15.74 17.84 

7/28/97 NP 16.05 17.53 

I 10/14/97 NP 16.57 17.01 

1/19/98 NP 15.95 17.63 

4/20/98 NP 16.04 17.54 

I 7/29/98 NP 16.31 17.27 

33.56 11/16/98 NP 16.69 16.87 

I 
2/23/99 NP 15.08 18.48 

5/18/99 NP 15.68 17.88 
Summary for Well B-35 (28 detail records) SPH Recovered to Date: 0.10 

I B-36 30.97 3/28/95 NA 14.65 16.32 NA 
4/24/95 NA 14.95 16.02 NA 
5/22/95 NA 15.03 15.94 NA 

I 6/26/95 NA 15.24 15.73 NA 
7/24/95 NA 15.47 15.50 NA 

I 
8/28/95 NA 15.35 15.62 NA 
9/25/95 NA 15.82 15.15 NA 
10/23/95 NA 15.60 15.37 NA 

I 
12/28/95 NA 13.91 17.06 NA 
1/22/96 0 0.00 13.93 5.20 NA 
2/26/96 0 0.00 10.75 11.08 . NA 

I 4/22/96 NA 14.10 16.87 NA 
5/28/96 NA 13.01 17.96 NA 
6/24/96 NA 13.84 17.13 NA 

I 7/22/96 NA 15.01 15.96 NA 
8/23/96 NA 15.81 15.16 NA 

I 
9/23/96 NA 15.65 15.32 NA 
10/28/96 NA 15.55 15.42 NA 
1/31/97 NP 13.44 17.53 

I Thursday, August 19, 1999 

I 
COP0014588 



I 
I 

Page 11 of 23 Table 5 (continued) 

I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

I 
B-36 30.97 4/21/97 NP 14.66 16.31 

7/28/97 NP 15.01 15.96 

10/14/97 NP 15.55 15.42 

I 
1/19/98 NP 14.43 16.54 

4/20/98 NP 15.06 15.91 

7/29/98 NP 18.07 12.90 

I 31.02 11/16/98 NP 15.46 15.56 

2/23/99 NP 13.12 17.90 

5/18/99 NP 14.23 16.79 

I Summary for Well B-36 (28 detail records) SPH Recovered to Date: 

B-37 35.24 3/28/95 NA 18.51 16.73 NA 

I 
4/24/95 NA 19.66 15.58 NA 
5/22/95 NA 19.62 15.62 NA 
6/26/95 NA 19.75 15.49 NA 

I 7/24/95 NA 20.08 15.16 NA 
8/28/95 NA 20.10 15.14 NA 
9/25/95 20.41 0.01 20.42 14.81 NA 

I 10/23/95 20.44 0.01 20.45 14.78 NA 
11/27/95 19.90 0.00 19.90 15.34 NA 
12/28/95 19.66 0.00 19.66 15.58 NA 

I 1/22/96 18.20 0.03 18.23 16.98 NA 
2/26/96 NA 14.15 21.09 NA 

I 
4/22/96 NA 18.90 16.34 NA 
5/28/96 NA 17.94 17.30 NA 
6/24/96 NA 19.13 16.11 - NA 

I 7/22/96 NA 20.13 15.11 NA 
8/23/96 NA 20.15 15.09 NA 
9/23/96 NA 20.76 14.48 NA 

I 10/28/96 NA 20.87 14.37 NA 
1/31/97 NP 19.29 15.95 2.0 

I 
4/21/97 NP 19.98 15.26 0.0 

7/28/97 NP 20.30 14.94 

10/14/97 NP 20.86 14.38 

I Thursday, August 19, 1999 

I 
COP0014589 



I 
I 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

I 
B-37 35.24 1/19/98 NP 19.95 15.29 

4/20/98 NP 20.22 15.02 

7/29/98 NP 19.60 15.64 

I 
35.83 11/16/98 NP 20.23 15.60 

2/23/99 NP 11.03 24.80 

5/18/99 NP 18.56 17.27 

I Summary for Well B-37 (29 detail records) SPH Recovered to Date: 2.00 

B-38 34.75 3/28/95 18.95 1.95 20.90 12.19 NA 

4/24/95 19.17 1.51 20.68 12.79 NA 

I 5/22/95 19.13 1.45 20.58 12.94 NA 

6/26/95 19.30 1.16 20.46 13.30 NA 

I 
7/24/95 19.75 0.17 19.92 14.69 0.2 

8/28/95 19.82 0.71 20.53 13.62 NA 

9/25/95 19.99 1.03 21.02 12.85 NA 

I 10/23/95 20.00 1.03 21.03 12.84 NA 

11/27/95 19.50 0.32 19.82 14.66 0.81 

1/22/96 18.89 0.14 19.03 15.60 0.45 

I 2/26/96 13.70 0.37 14.07 20.37 1.31 

4/22/96 18.63 0.25 18.88 15.66 NA 

7/22/96 19.59 1.25 20.84 12.85 NA 

I 8/23/96 18.70 0.03 18.73 15.99 NA 

9/23/96 20.18 0.78 20.96 13.13 NA 

I 
10/28/96 20.18 0.70 20.88 13.28 NA 

1/31/97 18.80 0.45 19.25 15.12 2.0 

4/21/97 19.39 0.64 20.03 14.18 . 0.6 

I 7/25/97 19.78 0.21 19.99 14.58 0.75 

10/14/97 20.30 0.01 20.31 14.43 . 1.5 

1/19/98 NM NM 

I Summary for Well 8-38 (21 detail records) SPH Recovered to Date: 7.62 

EX-39 33.92 3/28/95 18.14 0.04 18.18 15.71 NA 

I 
4/24/95 18.31 0.03 18.34 15.55 NA 

5/22/95 18.28 0.03 18.31 15.58 NA 

6/26/95 18.43 0.09 18.52 15.32 NA 

I Thursday, August 19, 1999 

I 
COP0014590 



I 
I 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

EX-39 33.92 7/24/95 18.73 0.13 18.86 14.95 NA 

I 8/28/95 18.95 0.11 19.06 14.77 NA 
9/25/95 19.08 0.14 19.22 14.58 NA 

I 
10/23/95 19.09 0.20 19.29 14.46 NA 
11/27/95 19.55 0.07 19.62 14.24 0.11 

12/28/95 18.05 0.18 18.23 15.54 0.04 

I 1/22/96 17.03 0.07 17.10 16.76 0.01 

2/26/96 13.54 0.46 14.00 19.53 0.03 

4/22/96 18.65 0.08 18.73 15.12 0.9 

I 5/28/96 16.64 0.12 16.76 17.06 0.02 

6/24/96 17.67 0.72 18.39 14.92 0.03 

I 
7/22/96 18.68 0.03 18.71 15.18 0.01 

8/23/96 19.18 0.87 20.05 13.13 0.4 

9/23/96 19.42 0.09 19.51 14.33 NA 

I 10/28/96 19.25 0.04 19.29 14.60 NA 
1/31/97 18.27 0.91 19.18 13.97 2.0 

4/21/97 18.43 0.10 18.53 15.31 0.4 

I 7/25/97 18.72 0.97 19.69 13.41 2.75 

10/15/97 19.45 0.76 20.21 13.06 3.3 

1/19/98 18.39 0.58 18.97 14.46 1.0 

I 4/20/98 18.51 2.15 20.66 11A3 3.5 

33.09 7/29/98 17.71 0.75 18.46 13.99 28.0 

I 
11/16/98 NP 19.45 13.64 

2/23/99 16.79 0.09 16.88 16.13 

5/18/99 16.81 0.46 17.27 15.43 . 3.5 

I Summary for Well EX-39 (29 detail records) SPH Recovered to Date: 46.00 

B-40 33.19 3/28/95 17.55 0.09 17.64 15.47 NA 
4/24/95 17.84 0.12 17.96 15.13 NA 

I 5/22/95 17.75 0.11 17.86 15.24 NA 
6/26/95 17.95 0.11 18.06 15.04 NA 

I 
8/28/95 18.40 0.01 18.41 14.77 NA 
9/25/95 NA 18.77 14.42 NA 

10/23/95 18.74 0.01 18.75 14.43 NA 

I Thursday, August 19, 1999 

I 
COP0014591 



I 
I 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) {gallons) 

Tosco 

I 
B-40 33.19 11/27/95 17.98 0.02 18.00 15.17 NA 

12/28/95 17.23 0.00 17.23 15.96 NA 
1/22/96 NA 16.40 16.79 NA 

I 2/26/96 NA 12.75 20.44 NA 
4/22/96 17.01 0.00 17.01 16.18 NA 
5/28/96 15.78 0.29 16.07 16.87 NA 

I 6/24/96 16.99 0.15 17.14 15.92 0.23 

7/22/96 18.32 0.12 18.44 14.65 0.01 

8/23/96 18.87 0.06 18.93 14.21 0.02 

I 9/23/96 19.06 0.06 19.12 14.02 NA 
10/28/96 NA 19.02 14.17 NA 

I 
1/31/97 16.76 0.54 17.30 15.43 NA 
4/21/97 17.79 0.02 17.81 15.36 0.4 

7/25/97 18.86 0.04 18.90 14.26 1.5 

I 10/14/97 NP 19.89 13.30 0.25 

1/19/98 NP 17.53 15.66 

4/20/98 NP 18.45 14.74 

I 7/29/98 18.25 0.37 18.62 14.26 4.0 

34.70 11/16/98 18.55 1.14 19.69 14.04 3.0 

I 
2/23/99 16.25 0.89 17.14 16.80 

5/18/99 17.10 0.14 17.24 17.34 1.2 
Summary for Well B-40 (28 detail records) S PH Recovered to Date: 10.61 

I 
B-41 34.85 3/28/95 18.80 0.08 18.88 15.90 NA 

4/24/95 18.93 0.06 18.99 15.81 NA 
5/22/95 18.95 0.07 19.02 15.77 . NA 

I 6/26/95 19.11 0.06 19.17 15.63 NA 
8/28/95 18.55 0.70 19.25 15.01 NA 
9/25/95 19.73 0.20 19.93 14.75 NA 

I 10/23/95 19.70 0.60 20.30 14.04 NA 
11/27/95 18.50 0.15 18.65 16.07 0.23 

I 
1/22/96 17.38 0.04 17.42 17.40 0.18 

2/26/96 13.40 0.41 13.81 20.69 NA 
4/22/96 12.75 0.23 12.98 21.67 NA 

I Thursday, August 19, 1999 

I 
COP0014592 
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I 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet} (feet) (gallons) 

Tosco 

I 
B-41 34.85 9/23/96 19.38 0.02 19.40 15.43 0.06 

10/28/96 19.87 0.08 19.95 14.83 NA 
1/31/97 NP 18.31 16.54 

I 4/21/97 18.51 0.03 18.54 16.28 0.2 

7/25/97 18.13 0.70 18.83 15.43 0.1 

10/14/97 NP 19.40 15.45 

I 1/19/98 NM NM 
4/20/98 18.52 0.11 18.63 16.13 1.5 

7/29/98 NP 18.32 16.53 

I 34.63 11/16/98 NP 18.79 15.84 

2/23/99 NP 16.92 17.71 

I 
5/18/99 NP 17.46 17.17 0.1 

Summary tor Well B-41 (23 detail records) SPH Recovered to Date: 2.37 

DW-1 35.93 1/26/98 NP 19.56 16.37 

I 7/29/98 NP 19.37 16.56 

2/23/99 NP 18.07 17.86 

5/18/99 NP 18.58 17.35 

I Summary for Well DW-1 (4 detail records) SP H Recovered to Date: 

DW-2 36.05 1/27/98 NP 19.65 16.40 

I 
7/29/98 NP 19.52 16.53 

2/23/99 NP 18.16 17.89 

5/18/99 NP 18.65 17.40 

I 
Summary for Well DW-2 (4 detail records) SPH Recovered to Date: 

IF-1 2/23/99 NP 18.71 
Summary for Well IF-1 (1 detail record) SPH Recovered to Date:· 

I IF-2 2/23/99 NP 18.76 

5/18/99 NP 19.22 
Summary for Well IF-2 (2 detail records) SPH Recovered to Date: 

I IT-E 36.44 1/31/97 18.85 0.62 19.47 16.44 0.5 

4/21/97 19.69 0.63 20.32 15.58 0.3 

I 
7/28/97 20.05 0.60 20.65 15.28 2.0 

10/14/97 20.69 0.03 20.72 15.69 0.8 

1/19/98 19.79 0.01 19.80 16.63 

I Thursday, August 19, 1999 

I 
COP0014593 
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I 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation .. Recovered .... 

I 
(feet) (feet) (feet} (feet} (gallons) 

Tosco 

I 
IT-E 36.44 4/22/98 NP 19.83 16.61 

7/29/98 NP 19.70 16.74 

36.07 11/16/98 NP 20.13 15.94 

I 2/23/99 NP 18.20 17.87 

5/18/99 NP 18.78 17.29 
Summary for Well IT-E (10 detail records) SPH Recovered to Date: 3.60 

I IT-W 35.99 1/31/97 NP 16.65 19.34 

4/21/97 NP 17.44 18.55 

7/28/97 NP 17.81 18.18 

I 10/14/97 NP 18.33 17.66 

1/19/98 NP 17.72 18.27 

I 
4/20/98 NP 17.81 18.18 

7/29/98 NP 18.08 17.91 

11/16/98 NP 18.49 17.50 

I 2/23/99 NP 16.85 19.14 

5/18/99 NP 17.47 18.52 
Summary for Well IT·W (10 detail records) SPH Recovered to Date: 

I OF-1 2/23/99 NP 17.88 

5/18/99 NP 18.40 
Summary for Well OF·1 (2 detail records) SPH Recovered to Date: 

I OF-2 2/23/99 NP 18.04 

5/18/99 NP 18.52 

I 
Summary for Well OF-2 (2 detail records) SPH Recovered to Date: 

P-1 18.24 11/16/98 NP 9.43 8.81 

2/23/99 NP 5.99 12.25 . 

I 5/18/99 NP 5.49 12.75 
Summary for Well P·1 (3 detail records) SPH Recovered to Date: 

P-2 17.85 11/16/98 NP 5.17 12.68 

I 2/23/99 NP 3.78 14.07 

5/18/99 NP 3.81 14.04 

I 
Summary for Well P-2 (3 detail records) SPH Recovered to Date: 

RES-N 38.58 3/28/95 23.14 0.76 23.90 14.03 NA 

4/24/95 23.17 1.74 24.91 12.19 NA 

I Thursday, August 19, 1999 

I 
COP0014594 



I 
I 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

I 
RES-N 38.58 5/22/95 23.17 0.75 23.92 14.02 NA 

6/26/95 23.26 0.75 24.01 13.93 NA 
8/28/95 23.64 0.68 24.32 13.68 NA 

I 
9/25/95 23.75 0.50 24.25 13.90 NA 
10/23/95 23.80 0.60 24.40 13.67 NA 
11/27/95 23.26 0.60 23.86 14.21 1.59 

I 12/28/95 22.59 0.02 22.61 15.95 1.21 

1/22/96 20.91 0.03 20.94 17.61 5.0 

2/26/96 23.34 0.76 24.10 13.83 41.25 

I 4/22/96 22.14 0.02 22.16 16.40 NA 
5/28/96 21.11 0.00 21.11 17.47 NA 

I 
6/24/96 22.41 0.00 22.41 16.17 NA 
7/22/96 22.88 0.00 22.88 15.70 NA 
7/24/96 23.45 0.76 24.21 13.72 NA 

I 8/23/96 NA 22.21 16.37 NA 
9/23/96 23.74 0.02 23.76 14.80 NA 
10/28/96 NA 24.32 14.26 NA 

I 1/31/97 22.45 0.09 22.54 15.96 2.0 

4/21/97 23.00 0.01 23.01 15.56 NA 
7/28/97 23.46 0.02 23.48 15.08 0.1 

I 10/14/97 23.84 0.02 23.86 14.70 1.3 

1/19/98 NM NM 

I 
4/20/98 NP 21.65 16.93 

7/29/98 NP 21.41 17.17 

11/16/98 NP 21.98 16.60 . 

I 2/23/99 NP 20.15 18.43 

5/18/99 NP 20.64 17.94 -
Summary for Well RES-N (29 detail records) SPH Recovered to Date: 52.45 

I RES-0 36.03 3/28/95 17.61 0.04 17.65 18.35 NA 
4/24/95 17.78 0.02 17.80 18.21 NA 

I 
5/22/95 17.99 0.02 18.01 18.00 NA 
6/26/95 18.26 0.02 18.28 17.73 NA 
8/28/95 17.30 0.25 17.55 18.27 NA 

I Thursday, August 19, 1999 

I 
COP0014595 



I 
I 
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I 
Groundwater Elevation and SPH Recovery Data 

Wlllbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered""* 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

RES·O 36.03 9/25/95 18.60 0.61 19.21 16.30 NA 

I 10/23/95 18.90 0.14 19.04 16.87 NA 

11/27/95 19.25 0.01 19.26 16.76 0.01 

I 
12/28/95 17.53 0.01 17.54 18.48 NA 

1/22/96 17.42 0.07 17.49 18.48 NA 

2/26/96 12.50 0.11 12.61 23.33 NA 

I 4/22/96 10.95 0.10 11.05 24.90 NA 

5/28/96 16.82 0.00 16.82 19.21 NA 

6/24/96 17.18 0.01 17.19 18.83 NA 

I 7/22/96 17.53 0.01 17.54 18.48 NA 

8/23/96 18.10 0.01 18.11 17.91 NA 

I 
9/23/96 18.22 0.08 18.30 17.66 NA 

10/28/96 18.10 0.05 18.15 17.84 NA 

1/31/97 NP 16.20 19.83 

I 4/21/97 NP 17.00 19.03 

7/28/97 NP 17.65 18.38 

10/14/97 NP 18.39 17.64 

I 1/19/98 NP 17.60 18.43 

4/20/98 NP 17.38 18.65 

7/29/98 NP 17.91 18.12 

I 11/18/98 NP 18.52 17.51 

2/23/99 NP 16.22 19.81 

I 
5/18/99 NP 16.88 19.15 

Summary for Well RES·O (28 detail records) SPH Recovered to Date: 0.01 

U-2 35.02 3/28/95 NA 14.88 20.14. NA 

I 4/24/95 NA 15.10 19.92 NA 

5/22/95 NA 15.25 19.77 NA 

6/26/95 NA 15.52 19.50 NA 

I 7/24/95 NA 15.75 19.27 NA 

8/28/95 NA 15.65 19.37 NA 

I 
9/25/95 NA 15.20 19.82 NA 

10/23/95 NA 16.57 18.45 NA 

12/28/95 NA 15.06 19.96 NA 

I Thursday, August 19, 1999 

I 
COP0014596 
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Table 5 (continued) Page 19 of 23 

I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recoveredu 

I 
(feet) (feet) (feet) (feet) (gallons) 

Tosco 

U-2 35.02 1/22/96 NA 16.44 18.58 NA 

I 2/26/96 NA 14.35 20.67 NA 
4/22/96 NA 15.01 20.01 NA 

I 
5/28/96 NA 13.98 21.04 NA 
6/24/96 NA 14.36 20.66 NA 
7/22/96 NA 14.96 20.06 NA 

I 8/23/96 NA 15.10 19.92 NA 
9/23/96 NA 14.93 20.09 NA 
10/28/96 NA 14.85 20.17 NA 

I 1/31/97 NP 13.86 21.16 

4/21/97 NP 14.52 20.50 

I 
7/28/97 NP 15.27 19.75 

10/15/97 NP 16.28 18.74 

1/19/98 NP 15.78 19.24 

I 4/20/98 NP 15.30 19.72 

7/29/98 NP 15.80 19.22 0.1 

11/16/98 NP 16.71 18.31 

I 2/23/99 NP 14.29 20.73 

5/18/99 NP 14.61 20.41 
Summary for Well U-2 (28 detail records) SPH Recovered to Date: 0.10 

I U-3 35.25 3/28/95 NA 12.72 22.53 NA 
4/24/95 NA 12.93 22.32 NA 

I 
5/22/95 NA 13.55 21.70 NA 
6/26/95 13.89 0.01 13.90 21.34 NA 
7/24/95 NA 14.02 21.23 . NA 

I 8/28/95 NA 19.65 15.60 NA 
9/25/95 NA 16.35 18.90 NA 

10/23/95 14.20 0.01 14.21 21.03 NA 

I 11/27/95 14.20 0.00 14.20 21.05 NA 
12/28/95 12.71 0.00 12.71 22.54 NA 

I 
1/22/96 16.56 0.02 16.58 18.65 NA 
2/26/96 14.51 -0.36 14.15 21.41 NA 
4/22/96 NA 15.15 20.10 NA 

I Thursday, August 19, 1999 

I 
COP0014597 
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Table 5 (continued) Page 20 of 23 

I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
{feet) (feet) (feet) (feet) (gallons) 

Tasca 

U-3 35.25 5/28/96 NA 12.27 22.98 NA 

I 6/24/96 NA 12.69 22.56 NA 

7/22/96 NA 13.02 22.23 NA 

I 
8/23/96 NA 13.15 22.10 NA 

9/23/96 NA 15.02 20.23 NA 

10/28/96 NA 17.90 17.35 NA 

I 1/31/97 NP 11.86 23.39 0.00 

4/21/97 NP 12.82 22.43 0.00 

7/28/97 NP 13.83 21.42 0.00 

I 10/15/97 NP 14.23 21.02 

1/19/98 NP 13.04 22.21 

I 
4/20/98 NP 13.23 22.02 

7/29/98 NP 14.07 21.18 

11/16/98 NP 14.42 20.83 

I 
2/23/99 NP 12.89 22.36 

5/18/99 NP 13.09 22.16 
Summary for Well U-3 (29 detail records) SPH Recovered to Date: 0.00 

I U-4 34.46 3/28/95 17.42 3.98 21.40 9.68 NA 

4/24/95 15.60 6.17 21.77 7.45 NA 

5/22/95 15.75 6.18 21.93 7.28 NA 

I 6/26/95 15.96 6.16 22.12 7.10 NA 
7/24/95 16.33 4.17 20.50 10.42 NA 

I 
8/28/95 17.23 3.72 20.95 10.35 5.2 

9/25/95 18.60 0.25 18.85 15.40 NA 

10/23/95 17.35 3.90 21.25 9.89 NA 

I 11/27/95 16.40 2.40 18.80 13.62 1.22 

1/22/96 17.60 0.04 17.64 16.79 2.79 

2/26/96 12.85 0.30 13.15 21.06 0.98 

I 4/22/96 11.50 0.23 11.73 22.53 0.31 

8/23/96 16.31 0.16 16.47 17.85 0.25 

I 
9/23/96 16.61 0.09 16.70 17.68 NA 

10/28/96 17.56 0.19 17.75 16.55 NA 

1/31/97 14.80 2.25 17.05 15.50 6.5 

I Thursday, August 19, 1999 

I 
COP0014598 
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Table 5 (continued) Page 21 of 23 

I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered"* 

I 
{feet) (feet) (feet) (feet) (gallons) 

Tasca 

I 
U-4 34.46 4/21/97 15.26 0.09 15.35 19.03 NA 

7/25/97 15.85 0.01 15.86 18.59 0.1 

10/15/97 16.50 0.01 16.51 17.94 0.75 

I 
1/19/98 15.97 0.03 16.00 18.43 2.0 

4/20/98 15.72 2.42 18.14 14.26 3.0 

7/29/98 16.22 0.01 16.23 18.22 0.3 

I 11/16/98 NP 16.82 17.64 

2/23/99 14.54 1.24 15.78 17.63 

5/18/99 15.37 0.02 15.39 19.05 0.5 

I Summary for Well U·4 (25 detail records) SPH Recovered to Date: 23.90 

U-5 33.37 3/28/95 NA 18.21 15.16 NA 

I 
. 4/24/95 NA 18.47 14.90 NA 

5/22/95 NA 18.33 15.04 NA 
6/26/95 NA 8.42 24.95 NA 

I 
7/24/95 18.9 0.01 18.91 14.45 NA 
8/28/95 19.13 0.12 19.25 14.02 NA 
9/25/95 19.27 0.25 19.52 13.64 NA 

I 10/23/95 19.32 0.17 19.49 13.74 NA 
11/27/95 18.50 0.10 18.60 14.69 0.03 

34.2 12/28/95 18.43 0.05 18.48 15.68 0.07 

I 1/22/96 15.57 0.08 15.65 18.48 0.02 

2/26/96 13.55 0.15 13.70 20.37 NA 

I 
4/22/96 17.82 0.08 17.90 16.23 0.02 

5/28/96 16.52 0.01 16.53 17.66 NA 
6/24/96 18.10 0.01 18.11 16.08. NA 

I 7/22/96 19.39 0.03 19.42 14.75 NA 
9/23/96 20.04 0.04 20.08 14.09 NA 

10/28/96 18.15 0.07 18.22 15.92 NA 

I 1/31/97 NP 18.01 16.19 0.00 

34.20 4/21/97 NP 18.61 15.59 0.00 

7/28/97 NP 19.38 14.82 0.00 

I 10/15/97 NP 19.87 14.33 

1/19/98 NM NM 

I 
Thursday, August 1 9, 1999 

I 
COP0014599 
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I 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 
Portland, Oregon 

I Well Top of Date Depth to SPH Depth to Groundwater SPH 
Identification Casing Gauged SPH Thickness Groundwater Elevation* Recovered** 

I 
(feet) (feet} (feet) (feet) (gallons) 

Tosco 

I 
U-5 34.20 4/20/98 NP 19.58 14.62 

33.38 7/29/98 NP 18.82 14.56 

34.13 11/16/98 NP 19.24 14.89 

I 
2/23/99 NP 16.84 17.29 

5/18/99 NP 17.5 16.63 
Summary for Well U-5 (28 detail records) SPH Recovered to Date: 0.14 
---

I U-SA 33.77 3/28/95 4.73 1.47 6.20 26.32 NA 

4/24/95 6.02 0.39 6.41 27.03 NA 

5/22/95 6.52 NM NA 

I 6/26/95 6.97 NM 0.5 

7/24/95 9.86 0.37 10.23 23.23 NA 

I 
8/28/95 9.50 0.45 9.95 23.44 0.01 

9/25/95 NA 15.61 18.16 NA 

10/23/95 15.30 0.20 15.50 18.10 NA 

I 
11/27/95 6.34 0.08 6.42 27.28 0.36 

12/28/95 5.97 0.42 6.39 27.02 0.25 

1/22/96 6.43 0.07 6.50 27.21 0.07 

I 2/26/96 8.50 0.03 8.53 25.21 0.08 

4/22/96 9.35 0.05 9.40 24.33 0.05 

6/24/96 5.79 0.32 6.11 27.39 0.15 

I 7/22/96 6.47 0.07 6.54 27.17 0.05 

8/23/96 7.21 0.89 8.10 24.91 0.32 

I 
9/23/96 8.58 1.31 9.89 22.77 NA 

10/28/96 20.04 0.03 20.07 13.67 NA 

1/31/97 4.59 0.27 4.86 28.68. 10.0 

I 4/21/97 5.33 0.04 5.37 28.37 NA 

7/25/97 6.89 0.06 6.95 26.77 1 .1 

10/15/97 7.88 0.01 7.89 25.87 0.5 

I 1/19/98 NP 6.51 27.26 

4/20/98 6.43 0.05 6.48 27.25 2.7 

7/29/98 7.80 0.10 7.90 25.79 4.5 

I 11/16/98 NP 8.99 24.78 

2/23/99 NP 4.78 28.99 

I 
Thursday, August 19, 1999 

I 
COP0014600 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Willbridge Terminal 

Well Top of Date 
Identification Casing Gauged 

U-5A 33.77 5/18/99 
Summary for Well U-SA (28 detail records) 

Notes: 
SPH = Separate Phase Hydrocarbon 
NP = No product observed this gauging date 
NA = Not available 
NM =Not measured 

Portland, Oregon 

Depth to SPH 
SPH Thickness 
(feet) (feet) 

Tasca 

5.97 0.02 

• =Groundwater elevation is corrected for the presence of SPH using: 
GWE= TOC-(DTW-(SPH thickness x Specific gravity of SPH)) 
Specific Gravity of SPH set to 0.85 glee 

.. = SPH recovered represents total product recovered for entire quarter 
Negative numbers in SPH thickness field indicate possible data 
transcription error. Data is reported for completeness. 

Wells Surveyed Dec. 1998: 

B-1 B-12 B-35 U-5 
8-3 8-17 8·36 IT-E 
B-4 8-18 8-37 MW-27 
B-6 B-20 8-40 MW-31 
B-8 B-21 B-41 
B-9 8-25 DW-1 
B-10 B-28 P-1 
8-11 8-30 P-2 

Depth to Groundwater 
Groundwater Elevation* 

(feet) (feet) 

5.99 27.76 
SPH Recovered to Date: 

Total SPH Recovered (all wells) 

Page 23 of 23 

SPH 
RecoveredH 

(gallons) 

0.4 
21.04 

207.13 

Thursday, August 19. 1999 

COP0014601 
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ATTACHMENT A 

SAMPLING PROTOCOL . 

CERTIFIED ANALYTICAL REPORTS 

CHAIN-OF-CUSTODY DQCUMENTATION 

COP0014602 
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ATTACHMENT A 

Sampling Protocol 

The groundwater sampling procedure employed by PEG consists of first measuring depth to 
water and separate-phase hydrocarbon level and thickness (if present) in each well equipped 
with a Keck KIR-89 oil/water interface probe. Each well scheduled for sampling was then 
purged of a minimum of three casing volumes of water (or until dry) by using a double 
diaphragm pump with a flexible polyvinyl chloride (PVC) hose "stinger" system. The stinger 
system was decontaminated prior to and between uses with an Alconox™-water wash and a 
water rinse. Groundwater samples were collected using single-use, disposable polyethylene 
(PE) bailers after the wells recovered to at least 60 percent of the pre-purge static water level. 
The samples were placed into appropriate EPA-approved containers, labeled, logged onto 
chain-of-custody documents, and transported at 4°C to the selected analytical laboratory. 
Dissolved metal samples were filtered in the field using a 0.45-micron filter capsule, 
disposable Tygon® tubing and a peristaltic pump. Purge water was disposed of using facility 
treatment systems. 

P\L: \B 150992A-Wi llbridge\2Q99 .DOC-99 .saj A-I 
• 

the if; group 

COP0014603 



www.ncalabs.com 

Corp/PEG, Portland 

17233 SW Kable Lane, Suite 900 
orlland, OR 97224 

ample Description 

IIW-37-D 

MW-36 

·MW-10 

lw-11 
··fW-21 

~W-22 

tW-13 
MW-32 

I!W-32-D 

.rW-31 

·B-LB 

I 

I 

Seolllc 

&pokane 

Portland 

Bend 

Project: GATX-WILLBRIDGE 
Project Number: 8 15-100.2A 

Project Manager: Stan Haskins 

1 8939 I 20th AV~IIUC :~E, Suite 10 I, bothell, WA 'loll I 1-9508 
•120.420.9200 l"x 425.420 8?.10 
Ea>l 1 el115 Molltgnmery. S111le 8. Su•Jkane, WA 99206-4776 
509.~2J.92DO fax 509.92H2go 
9405 S'•N i'!imb~s !l.'tenue, 8e1'1erlon, OR 97008-7i32 
503.906.9200 fnx 503.906.9210 
20332 empire flverHJe. S!JI:e F-1, Bent!, on 9'1701·5711 

Ft!:~riiJ,;J3JJl .. lax 5·Wla2.7500. ,-, .,·:.;·n 
.ff~ c ~.; l: j \~· ~: . .L~ J U L -- \J :J :J ~ 

Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 
Reported: 7/7/99 16:24 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix Date Sampled 

1'905534-01 Water 5/26/99 

P905534-02 Water 5/26/99 

P905534-03 Water 5126199 

P905534-04 Water 5/27/99 

P905534-05 Water 5/27/99 

P905534-06 Water 5/27/99 

P905534-07 Water 5/27/99 

P905534-08 Water 5/27/99 

P905534-09 Water 5/27/99 

P905534-!0 Water 5127199 

P905534-l1 Water 5/27/99 

P905534-12 Water 5127199 

P905534-13 Water 5/27/99 

P905534-l4 Water 5/26/99 

The re.ntlts in this report apply to the samples analyzed in accordance with the chain of custody document. 
This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental laboratory Network Page I of25 

COP0014604 



T Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

.. t!! 
Toluene 

.. 

thvlbenzene 

J:lenes ('--to_t_al...:.) _____ _ 
urrogate: 4-BFB 

~e 
Toluene 

l thylbcnzcne 
ylenes (total) 

Surrogate: 4-BFB 

~ 
Toluene 

'

thy I benzene 

_1~enes (total) 
Surrogate: 4-BFB 

~ 
_Toluene 

benzene 

es (total) 
---''-----'-=:--=:----

Surrogate: 4-BFB 

~ne 
Toluene 

l thylbenzene 

ylenes (total) 
Surrogate: 4-BFB 

~. 
.oluene 
lthylbenzene 

North Creek Analvtical - Portland 
' ' 

I 
I")Sta\ Burkholder, Project Manager 

Project: 
Project Number: 

Project Manager: 

Ssat11e 18939 '1211\r, f•.•!enue NE, S111IP. 10 I. Rotl1r.ll, W,\ 9801 i -9oi08 
425A20.92JO tax 425.420.0210 

Spokane Easl 1:115 lvlo11tgomer/. Su11e B. S~ukanc, 'NA 9920G-4776 
~09.924.920!1 lax 509.924 9290 

Portland 8405 SW Nimbus ~~·,enue Be;;verton, OR 97008-7132 
503.906 9200 fax G03.9C8.S210 

Bend 20332 (m~iro A';e11ue, Suite F-1. BemJ. OR 97701-5711 
5•!1.3~:i .~31 0 lax 541 .382.7583 

GATX-WILLBlUDGE Sampled: 5/26/99 to 5/27/99 
Bl5-100.2A Received: 5/27/99 
Stan Haskins Reported: 717/99 16:24 

BTEX per EPA Method 8020A 

Batch 
Number 

0690043 

-~~~~.--·---

" 

0690070 

0690070 

0690043 

0690043 

0690043 

North Creek Analytical -Portland 

Date 
Prepared 

6/2199 

., 

6/3/99 

613199 

612199 

6/2/99 

6/2/99 

Dale Surrogate Reporting 
Analyzed Limits Limit Result Units Notes* 

P905534-0l Water 

6/2/99 0.500 ND ug/1 
0.500 NO 
0.500 NO 

LOO ND 
~~~---------~----·-·~··------ ·-------·~--

75.0-120 95.8 % 

P905534-02 Water 
6/3/99 1.00 208 ug/1 

1.00 NO 
1.00 ND 
2.00 ND 

750-120 91.2 % 

P905534-03 Water 
613/99 1.00 204 ug/1 

1.00 ND 
1.00 ND 
2.00 NO 

75 0-120 94.2 % 

P905534-04 Water 

612199 0500 ND ug/1 

0.500 ND 
0.500 NO 

1.00 ND 
75.0-120 99.2 % 

P905534-05 Water 
6/2/99 0.500 •10.4 ug/1 

0.500 2.58 
0.500 4.78 

1.00 4.13 
--------~---· 

75.0-120 

P905534-06 

6/2/99 

103 % 

Water 

0.500 2.14 ug/l 

0.500 ND 

0.500 ND 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental laboratory Network Page 2 of25 
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www.ncalabs.com 

.T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Spokane 

Por1land 

Benll 

Project: GATX- WILLI3RIDGE 

Project Number: Bl5-l00.2A 

Project Manager: Stan Haskins 

18939 120\~ A·:enue r~E, Suile 101, BothEll, Wf.. 88011-9508 
425.420"9200 12X 425.420.9210 
E:1s~ 11115 fVlon:qorn~l~~. Suil8 8, 'Spokant:. WA 992D6·4TI6 
509.92~ H200 Ia~ 509 ;;24 9290 
9405 S\'J Nimbes A-;enue, Beaverton. OR 97008-"/132 
51!3.9C·6.9200 iax oJ3.901i.921lJ 
;>0332 E111p1rc Menuc, S11itt f-1, Bend, CR '!I?Oi-fi/1 i 
5•11.383 93;0 iax 54U827:i88 

Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 

Reported: 717/99 16:24 

BTEX per EPA Method 8U20A 
North Creek Analytical- Portland 

Surrogate: 

IJW-11 
Benzene 

f
oluene 

thylbenzene 

ylenes (total) 
Surrogate: 4-BFB 

~ 
Benzene 
·Toluene 

.'thv\benzt:ne 

Jltylenes (total) 
'=-":,.,--~----

Surrogate: 4-BFB 

&1\Y-22 
Benzene 

l
oluene 

thy! benzene 
ylenes (total) 

Batch 

Number 

0690043 

0690106 

0690043 

0690106 

Date 

Prepared 

6/2/99 

6/~/99 

6/2/99 

6/4/99 

Date Surrogate 

Analyzed Limits 

P905534-QG 

6/2/99 

" 75.0-120 

P2Q;5534-(!7 

6/4/99 

75.0-120 

P205534-(!8 

6/2/99 

15.0-120 

P2(!5534-09 

6/4/99 

------·---·--·---·----·----~----------------

4-BFB " " " 75.0-120 

Benzene 

-~~~~::nzene 
~ylenes (total) C" .. 4-BFB 

Benzene 

1..__ oluene 

thylbenzene 

'Xylenes (total) 

~urrogate: 4-BFB 

_North Creek Analytical - Portland 

1-
frystal Burkholder, Project Manager 

P905534-10 
0690043 6/2/99 6/2/99 

75.0-120 

P905534-Il 

0690043 6/2/99 6/2/99 

75.0-120 

Reporting 

Limit Result Units Notes* 

Water 

1.00 ND ug/l 

88.0 % 

Water 

50.0 5000 ug/l 

50.0 2500 

50.0 2640 

100 10400 

89.2 % 

Wqter 

0.500 ND ug/1 
0.500 ND 
0.500 KD 

1.00 ND 
--------~----·---OCT--···----·------

89.8 

50.0 1750 

50.0 1930 

50.0 4130 

100 12100 

87.2 

0.500 ND 

0.500 ND 

0.500 ND 

1.00 ·ND 

86.8 

0.500 ND 

0.500 ND 
0.500 ND 

1.00 ND 
86.0 

% 

Water 

ug/1 

% 

Water 

ug/1 

% 

Water 
ug!l 

% 

"Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 3 of25 
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www.ncalabs. com 

I IT Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

-32-D 

Benzene 

Toluene 

Gcnzene 
~~total) --~-

Surrogate: 4-BFB 

~ e e 

Toluene 

chylbcnzcne 
ylcnes (total) 

Surrogate: 4-BFB 

~ e 
Toluene 

'len es (total) 

Seattle ID9:l91 :!Dlh ~.venue I"·! E. ~uite 10·,, Botl1ell, WA 93011-9508 
425.420.9200 f;;x 425.420.9210 

Spokane East 11115 Montgor.wy, ~u,te ll, Spokane. WA gg:!Oo-4776 
509 P.24 9200 lax 509 824 •3290 

Portland 9405 SW Nimbus Aver.11~. 8ca•Jer1on, OR 97008-7132 
503.906.9200 fax 503.%6.22"1 0 

Bend 20332 Emp're .4ve.r.ue, Suiio f-1, Be:tc. llR 9/701-:ili 1 
541 383 9310 tox 541.33U 588 

Project: GATX-WILLBRIDGE 

Project Number: B 15-100.2A 
Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 
Project Manager: Stan Haskins 

Batch 

Number 

0690043 

" 

0690070 

0690043 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Date Dare Surrogate 

Prepared Analyzed Limits 

P905534-12 

6/2/99 612199 

~ 
75.0-120 

P905534-13 

6/3/99 6/3/99 

75.0-120 

P90"'534-14 

6/2/99 6/2/99 

Reported: 717/99 16:24 

Reporting 

Limit Result Units Notes* 

Water 

0.500 ND ug/1 

0.500 NO 
0.500 ND 

1.00 ND 
·--··--------·-

94.8 % 

Water 
0.500 ND ug/1 
0.500 ND 
0.500 ND 

1.00 ND --------
86.4 % 

Water 
0.500 ND ugll 
0.500 ND 
0.500 ND 

1,00 ND 
£hylbenzcne 

------·-------
Surrogate· 4-BFB 

I' 
.I 
I 

j 

I 
North Creek Analytical -Portland 

I 
c~ 

frysral Durkholder, roJect Manager 

" 75.0-120 93.6 % 

*Refer to end ofreportfor te:>:t of notes and definitions. 

North Creek Analytical, Inc. 
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Seattle 1 B9391201h A'lcllliC NE. Suite 101, liDtllHI!. WA 98011-%08 
425 420.9200 :~:< <125.420 9211l 

f/TJC&JTM Spokane f.~st 111 '5 Montg1;m~1'/. Su1te 8. Spok<~il". WA 99206-4 776 

... ~-; ~- ·- ' ~-, S09.92~.9200 fax 50S 92<! 9290 
Portland 940~ SW r·lirnbus Avenu", Beaverton. OR 97008-71 "2 

. ,~ :·· ·~_; ,:···:· 503.906 9~00 t;,x 503.906 9?.10 
Bond :>il:J:J? Empire AVIliiUC, St:i!e f-1. B1;111] OH 91/01·5711 

www.nca/abs. com 541.383.9310 f;lx 541382 7588 

,I I rT Corp/PEG, Portland Project: GATX·WILLBRIDGE Sampled: 5/26/99 to 5/27/99 

"7233 SW Kable Lane, Suite 900 Project Number: B15·l00.2A Received: 5/27199 

Portland, OR 97224 Project Manager: Stan Haskins Reported: 7/7/99 16:24 

tJ Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical- Portland 

Batch Date Date Specific Reporting 

Number Prepared Analyzed Method Limit Result Units Notes* 

~ P905534-0l Water 

0590812 5128/99 611199 EPA 6020 0.00100 0.0731 rng/1 ,, 
Barium EPA 6020 0.00200 0.225 

Jadmium EPA 6020 0.00100 ND 

hrommm 613199 EPA 6020 0.00100 0.00900 
Lead 

" 
611199 EPA 6020 0.00100 0.0154 

Elenium EPA 6020 0.00100 ND 

lvcr EPA 6020 0.00100 ND 
ercury 0690031 611199 6/3199 EPA 7470A 0.000200 ND 

P205534-02 \Vater 

0590812 5/28/99 6/1199 EPA 6020 0.00100 0.0221 mgll 

Barium EPA 6020 0.00200 0.0467 

ladmium EPA 6020 0.00100 ND 

hromium 613199 EPA 6020 0.00100 ND 
,, 

ead 6/1/99 EPA 6020 0.00100 0.00140 

Selenium EPA 6020 0.00100 ND 

tilver EPA 6020 0.00100 ND 
lercul) 0690031 6/2/99 613199 EPA 7470A 0.000200 NO 

W-37-D f2f!S5~4-il3 Water 

0590812 5128/99 611199 EPA 6020 0.00100 0.0231 mgll 

·. Barium EPA 6020 0.00200 0.0497 

Cadmium EPA 6020 0.00100 ND 

thrornium 6/3/99 EPA 6020 0.00 l 00 NO 
ead 611199 EPA 6020 0.00100 ND 

Selenium EPA 6020 0.00100 ND Jlver EPA 6020 0.00100 ND 
ercury 0690031 6/2/99 613199 EPA 7470A 0.000200 ND 

P905534-04 Water 

0590812 5128199 6/1/99 EPA 6020 0.00100 0.0_117 rngll 

EPA 6020 0.00200 0.0508 

Cadmium EPA 6020 0.00100 ND 

fhromium 613199 EPA 6020 0.00100 ND 

ead 611/99 EPA 6020 0.00100 . ND 

Selenium EPA 6020 0.00100 ND 

flver EPA 6020 0.00100 ND 
ercury 0690031 6/2/99 6/3/99 EPA 7470A 0.000200 ND 

North Creek Analytical - Portland *Refer to end of report for text of notes and definitions. 
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T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

~ffe~~c 
Barium 

Jadmium 

. hromium 

Lead 

Elenium 

lver 

ercury 

~ 
Barium 

l
admium 

hromium 
ead 

Selenium 
IJ;i!ver 

.ercury 

fr~:u
1

~ 
Cadmium 

t hromium 

ead 
Selenium 

.ilver 

~ercury 

E 
Cadmium 

Jlfhromium 

W.ead 
Selenium 

-~lver 
rercury 

• North C'"k A~"''"d 

rrystal Burkholder, Project Manager 

Seatlle 18939 I 20th iwen,,e NE, Sune 101, Golile!l, WA 98011-9508 
425/120 9200 fnx 425 420.9210 

Spokane Ea~t 11115 Mcntg~rne1y, S~i!e 8. SDokane. WA 99206-4776 
5il9.;J24.92GO Ia~ 509.824.9290 

Portland 9405 SW Nlmbll~ Avt~nuo, Br.av~rtonJ OR H70D8-i'·I:J2 
503 Q06.%J0 b SD:J.906.9210 

Ben11 20332 Empire Avenue, Suite F-1. Bend, OR 97701 5711 
541.:lrl,.9310 lax 54UAn5SB 

Project: GATX-WlLLBRIDGE 

Project Numb.:r: Bl5-100,2A 

Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 

Project Manager: Stan Haskins Reported: 717/99 16:24 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical- Portland 

Batch 

Number 

Date 

Prepared 

0590812 5/28/99 

0690031 6/2/99 

0590812 5128199 

" 

0690031 6/2/99 

0590812 5/28/99 

0690031 6/2/99 

0590812 5/28/99 

0690031 6/2/99 

Dat~ 

Analyzed 

Specific 

Method 

P205534-05 
6/1/99 EPA 6020 

EPA 6020 

EPA 6020 

6/3/99 
6/l/99 

6/3/99 

EPA 6020 
EPA 6020 

EPA 6020 

EPA 6020 
EPA 7470A 

f205534-06 
61!!99 EPA 6020 

EPA 6020 

EPA 6020 

6/3/99 

6/1/99 

6/3/99 

EPA 6020 
EPA 6020 

EPA 6020 

EPA 6020 
EPA 7470A 

f905534-07 
6/l/99 EPA 6020 

EPA 6020 

EPA 6020 

6/3/99 

6/1/99 

6/3/99 

EPA 6020 

EPA 6020 

EPA 6020 
EPA 6020 

EPA 7470A 

f905534-08 
611199 EPA 6020 

EPA 6020 

EPA 6020 

613199 
6/1/99 

6/3/99 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

Reporting 

Limit 

0.00100 
0.00200 

0,00100 

0.00100 
0_00100 

0,00100 

0.00100 

0.000200 

0.00100 

0.00200 
0,00100 

0.00100 
0.00100 

0.00100 

0.00100 

0.000200 

0.00100 

0,00200 

0.00100 

0.00100 

0,00100 

0.00100 

0,00100 

0.000200 

0.00100 

0.00200 
0_00100 

0.00100 
0_00100 

0.00100 

0.00100 

0.000200 

Result 

0.0149 

0.115 

0.00360 

0.00150 
0.00240 

ND 
ND 
ND 

0.0217 

0.117 

ND 
0.00310 
0.00370 

ND 
ND 
ND 

0.0553 

0.133 

ND 
0.00620 

0.0381 

ND 
ND 
ND 

0.00580 

0.222 
0.00230 

0,00120 

0.00440 

ND 
ND 
ND 

Units 

~ 
mg/1 

Water 

mg/l 

Water 

mg/l 

Water 

mgil 

Notes* 

*Refer to end of report for text of notes and definitions . 
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www.ncalabs.com 

Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Analyte 

~ 
Barium 

l admium 
. hromium 

Lead 

l
~elenium 

1ver 
ercury 

•

admium 
hromium 

ead 
Selenium 

t lver 
ercury 

arium 

Cadmium 
-=hromium 

a..ead 
Selenium 

.ilver 

.ercury 

.,'\1W-~2-D 
rsemc 
arium 

Cadmium 

i hromium 

ead. 
Selenium 

-~lver 
rercury 

North Creek Analytical - Portland 

J c4 
lrystal Burkholder, Project Manager 

Sea1!1e 

Purtland 

Bend 

Project: GATX-WILLBRIDGE 
Project Number: BJ5-100.2A 
Project Manager: Stan Haskins 

18938 120111 Avenu~ NE. Suttc 1 Ot 8otl1aiL WA 98011-%08 
425..120 92ll0 lax 425.420.9210 
East ·,11 to Mnr.lgomer·1• Suite B. Spoka11e. WA ~9~05-4776 
5119.924.9200 1~:< 509.9~4.9290 
940:1 SW i~itmus Avonue. Beavellull. OR 9700a-7132 
503.9C6.9~00 fax 5-J3.906.9210 
20332 Empire /w('nue Suttf. F-1. Beno. Of'. 9i"rUI-:ill i 
54 1383.931 0 tax 5•11.382. 7583 

Sampled: 5/26/99 to 5/27/99 
Received: 5127199 

Reported: 717/99 16:24 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical- Portland 

Batch Date Date Specific 
Number Prepared Analyzed Method 

P905534-09 

0590812 5/28/99 611199 EPA 6020 
EPA 6020 
EPA 6020 

6/3/99 EPA 6020 

~ 6/1/99 f~PA 6020 
EPA6020 
EPA 6020 

0690031 6/2/99 6/3/99 EPA 7470A 

P905534-10 
0590812 5/28/99 611199 EPA 6020 

EPA 6020 
EPA 6020 

6/3/99 El'A 6020 
6/l/99 EPA 6020 

EPA 6020 
EPA 6020 

0690031 612199 613199 EPA 7470A 

P905534-J 1 
0590812 5/28/99 611199 EPA 6020 

EPA 6020 
EPA 6020 

613199 EPA 6020 
6/1199 EPA 6020 

EPA 6020 

EPA 6020 
0690031 612/99 6/3/99 EPA 7470A 

P905534-12 
0590812 5/28/99 611199 EPA 6020 

EPA 6020 
EPA 6020 

613199 EPA 6020 

611199 EPA 6020 
EPA 6020 

,, 
EPA 6020 

0690031 6/2/99 6/3/99 EPA 7470A 

Reporting 
Limit Result Units Notes* 

Water 
0.00100 0.102 mgll 

0.00200 0.174 

0.00100 ND 
0.00100 0.00140 
0.00100 0.0118 

0.00100 ND 
0.00100 ND 

0.000200 ND 

Water 
0.00100 0.00190 mg/1 
0.00200 0.0519 
0.00100 ND 
0.00 I 00 0.00240 
0.00100 0.00220 

0.00100 ND 
0.00100 ND 

0.000200 ND 

Water 
0.00100 ND rngll 

0.00200 0.0121 
0.00100 ND 
0.00100 0.00140 

0.00100 0.00190 
0.00100 ND 
0.00100 ND 

0.000200 ND 

Water 
0.00100 ND mg/1 

0.00200 0.0110 
0.00100 ND 
0.00100 0.00120 
0.00100 ND 
0.00100 ND 
0.00100 l'\D " 

0.000200 ND 

*Refer to end of report for text of notes and definitions. 
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www_ncalabs.com 

Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Analytc 

~ 
Barium 

l admium 
, , hromium 

Lead 

I 
I 
I 
I 
I 
I 
I 
I 
I 

elenium 
lver 
ercury 

• North C"'k ~ PortiMd 

frystal Burkholder. Project Manager 

Batch 

Seattle 1W~39 '12Dlli Av~mm rJE. Suitc. IOJ,Ilothell, WA 98011-9c08 
425.420.9200 lax 425.42Q G210 

Spokane Eas< 111 iS MontuD•cery. 5ucte B. Spoka;w. 'N~ 99206-4776 
5'JB.924.9200 f~>: 609.9:14.92'liJ 

Portland 9~U~ :;w Nirnllus A•1~nue. Seavenon. OR 97008-7'132 
503.806.9200 lax 503.906 9~10 

Beml 20332 Empire A•,enu". S1.•1le r-1. lle1tli, 011 87701-5711 
541.:303.9310 fax 5'113112./SSB 

Project: GATX-WILLBRIDGE 

ProjectNumbcr: Bl5-100.2A 

Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 

Project Manager: Stan Haskins 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical -Portland 

Date Date Specific Reporting 

Reported: 717/99 16:24 

Number Prepared Analyzed Method Limit Result Units Notes* 

P905534-13 

0590812 5/28/99 6/1/99 EPA 6020 

EPA 6020 

EPA6020 

6/3/99 EPA 6020 

" 
6!1!99 EPA 6020 

EPA 6020 
EPA 6020 

0690031 6/2/99 613199 EPA 7470A 

Water 
0.00100 0.00680 mg/1 
0.00200 0.0227 

0.00100 ND 
0.00100 ND 
0.00!00 ND 
0.00100 ND 
0_00100 ND 

0.000200 ND 

•Refer to end ofreporcfor teu of notes and definitions . 
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www.ncalabs.com 

Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

nalyte 

~ 
Barium 

•

admium 

hromium 

ead 

(

lenium 
lver 

ercu ry 

Barium 

•

admium 

hromium 
ead 

St:lcnium 

.ilvcr 

.ercury 

I 
I 

I 
I 
I 

North Creek Analytical -Portland 

I 
~rystal Burkholder, Project Manager 

Seattle 

Spokane 

Beoo 

Projt:ct: GATX-WILLBRIDGE 

Project Number: B15-100.2A 

Project Manager: Stan Haskins 

189:19 I ?.Oth ~'<fll•le NE, Su11e I 01, Rothe I!, 1NA 9BG11·9508 
~25.420.920G ;ax 425.420.921 D 
E,1Sl 111 i 5 Mon:ucm<rv, Suile 8, Spokilr•B. WA 99206·4T/6 
5()~.8?4.9200 fel~ 508.924 9?.~0 
9405 SW Nimbus Aven•Je, Bea•;erton, OR 97008·7132 
503.906.9200 fax 503.906.9210 
211JJ% [IIIPirc A•!eillle Suite i'-1, llen•J, OR 97701-5711 
5•1 UH:I.9310 fax 541 332.758H 

Sampled: 5/26199 to 5/27/99 

Received: 5/27/99 

Reported: 7/7(99 16:24 

Dissolved Metals per EPA 6000/7000 Series Methods 
North Creek Analytical~ Portland 

Batch 

Number 

0590813 

0690030 

0590813 

0690030 

Date 

Prepared 

5/28/99 

6/2/99 

5/28/99 

6/2(99 

Date 

Analyzed 

Specific 

Method 

P905534-08 
6/3/99 EPA 6020 

EPA6020 

EPA 6020 

EPA 6020 
6/8/99 

6/3/99 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P905534-IO 
6/3/99 EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

6/8/99 

6/3/99 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

Reporting 

Limit Result Units Notes* 

Water 

0.00100 0.00300 mg/1 
0.00200 0.161 
0.00100 NO 
0.00100 ND 
0.00100 ND 

0.00100 0.00150 
0.00100 NO 

0.000200 0.000376 

1Y..ate.t 
0.00100 ND mg/l 
0.00200 0.0269 
0.00100 NO 
0.00100 NO 

0.00100 NO 

O.OOIOO NO 

0.00100 NO 

0.000200 NO 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 9 of25 

COP0014612 



www.ncafabs.com 

Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

cthene 
Acenaphthy lene 

'

nthraccnc 
enzo (a) anthracene 
enzo (a) pyrene 

~
enzo (b) fluoranthcne 
enzo (gh i) pery lene 
enzo (k) fluoranthenc 

Chrysene 

l ibcnzo (a,h) anthracene 
1uoranthene 

Fluorene 

f;
deno (1,2.3-cd) pyrene 
aphthalene 
henanthrene 

Pyrene 

l urrogate: 2-Fluorobiphenyl 

urrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-d 14 

cthene 
Accnaphtby lene 

·anthracene 
enzo (a) anthracene 

Benzo (a) pyrene 

•

enzo (b) fluoranthene 
~nzo (ghi) perylene 
enzo (k) fluoranthene 

Chrysene 

l ibenzo (a,h) anthracene 
luoranthene 

Fluorene 

"

deno (1 ,2,3-cd) pyrenc 
aphtha1ene 
henanthrene 

.yrene 
.urrogate: 2-F/uorobiphenyl 

North Creek Analytical -Portland 

I 
~rysta1 I3urkholder, Project Manager 

Seattle -,~83912G;h Menua NE. Sui:a 10i, Both~ll, VI~. G8011-9503 
425.420.9200 iax 425 ~2D 9210 

Spok~ne ~ast 11115 lviomgome,y Su1te B ~;piokane. wr, 9920G-H76 
50" 924.9200 fax 509.9~4.9290 

!'nrtland 9·105 SW f•!imbus A•;enue, Beaverton, OR 87008-71:1/. 
503.906.9200 fax 503.906.9210 

Rend 20332 E111pim Ave~ue. Suite f-1, BP.nd, Oil 9?"/(J'I-571 i 
541 3R3.9:l1 0 ;ax c4 U82.15/l3 

Project: GATX- W!LLBRIDGE 
ProjectNumber: Bl5-100.2A 

Sampled: 5/26/99 to 5/27/99 
Received: 5/27/99 

Project Manager: Stan Haskins Reported: 717199 16:24 

Pol)'nuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Batch Date Date Surrogate 
Number Prepared Analyzed Limits 

P9U5534-0I 

0590815 5/28/99 6/2/99 

37.0-I 35 
48{}-140 

25.0-147 

P905534·02 
0590815 5/28/99 6/3/99 

" 

37.0-135 

Reporting 
Limit Result 

0.100 NO 
0.100 NO 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 NO 
0.200 NO 
0.100 ND 
0.100 ND 
0.100 NO 
0.100 :t\0 
0.100 NO 
0.100 ND 

54.2 
55.9 
53.8 

25.0 NO 
2.50 ND 
2.50 ND 
2.50 ND 
2.50 ND 
2.50 NO 
2.50 NO 
2.50 ·ND 
2.50 ND 
5.00 ND 
2.50 NO 
2.50 4.20 
2.50 ND 
5.00 ND 
2.50 NO 
2.50 ND 

84.8 

Units 

Water 
ug/1 

% 

Water 
ug/1 

% 

1\'otcs* 

l 
2 

2 

*Refer to end of report for text ofrwtes and definitions. 
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www.ncalabs.com 

I T Corp/PEG, Portland 

'7233 SW Kable Lane, Suite 900 

If""'"'· OR 97224 

Seal! Ia 18939 120lh Avenue NE, Suite 1 G1, aotl!ell. WA 98011·9508 
'125420 9201) fax 425 ~20.9?.1C 

Spokane Easl 111i!i Montgomet;. Suite B. Spn<~n~. WA 89206-47:1\i 
50>1924.9200 fax 5G9.924 929U 

Porll~nd 9406 S'N Nirnous Avenue. Beaverton, OR 97008-7132 
502.906.9200 fax 5c3.E06.92i0 

Bend 20332 Empim Avenue. Suile F-1. Beno. DR 97701-5711 
541.383.9310 iax 541.332 7588 

Project: GATX-WILLBRIDGE 

Project Number: B 1 5- J 00. 2A 
Sampled: 5126199 to 5/27/99 

Received: 5/27/99 

Project Manager: Stan Haskins 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch 
Number 

Date 

Prepared 

Date Surrogate 
Analyzed Limits 

Reporting 

Limit 

Reported: 7/7/99 16:24 

Result Units Notes* 

P905534-02 
;=,u::::r::::ro=g=a=te=:=~~~~------· -0-5-90,_8,.-l-5---,5/cc2-c8-c-/9"'9:--·---:61-::3,...:19=9===48:;=.=-,0_-l_4-:-0 NR 

84.8 

Water 

% 
1 
3 

Surrogate: p-Terphenyl-dl4 25<0-147 

~ 
Acenaphthene 

•

cenaphthy lcnc 

nthracene 

cnzo (a) anthracene 

Benzo (a) pyrcnc 

I enzo (b) fluoranthene 

em:o (ghl) perylene 
Benzo (k) fluonmthene 

f
hrvsene 

. ib~nzo (a,h) anthracene 

!uoranthene 

Fluorene 
.ndcno (1,2,3-cd) pyrene 

.aphthalene 
Phenanthrene 

P905534-03 

0590815 5/,;?:8/99 6/3/99 

~~:;:;at;- 2-Flu~;obiphenyt·--~--~, --·---·:,-----;--

'Surrogate: Nitrobenzene-d5 " " " 
3 7.0-135 
48.0-140 
25.0-147 Surrogate: p-Terphenyl-d14 

L 
Acenaphthene 

•

cenaphthylem: 

nlhracene 

enzo (a) anthracene 

'

enzo (a) pyrene 

enzo (b) fluoranthene 

enzo (ghi) perylene 

Benzo (k) fluoranthene 

Jhrysene 

ibenzo {a, h) anthracene 

Fluoranthene 

f
uorene 

deno {I ,2,3-cd) pyrene 

North Creek Analytical - Portland 

I 
trystal Burkholder, Project Manager 

P905534-04 

0590815 5/28/99 6/3/99 

1.00 

LOO 
1.00 
1.00 

1.00 

1.00 

L.OO 
LOO 
1.00 

2.00 
1.00 

1.00 

1.00 
10.0 

1.00 

1.00 

ND 

NO 
ND 
ND 

NO 
ND 

ND 
ND 
NO 
ND 
ND 

1.76 

NO 
ND 

ND 

ND 

Water 

ug/1 
! 

2 

---:-::-:c ·-------------· 
52.8 % 
22.7 
61.7 

4 

Water 

0.100 
0.100 

0.100 

0.100 

0.100 

0.100 

0.100 
0.100 

0.100 

0.200 
0.!00 

0.100 

0.100 

0.163 

ND 
ND 

·ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 

ug/l 

*Refer to end of report for text of notes and definitions. 
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www.ncalabs. com 

Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Analyte 

1!;-36 (continued) 
aphthalcne 

Phenanthrene 

yrene 
1rrogate: 2-Fiuorobiphenyl 

Surrogate: N itrobenzene-d5 

.• urrogate: p-Terphenyl-d 14 

IW-8 

Acenaphthene 

Jccnaphthylenc 

nthracene 
Benzo (a) anthracene 

•

enzo (a) pyrene 
enzo (b) fluoranthene 

enzo (ghi) pery1ene 

Benzo (k) t1uoranthenc 

l hrysenc 
ibenzo (a,h) anthracene 

Fluoranthene 

•

1uorene 
1dcno (I ,2,3-cd) pyrene 

aphthalene 

Phenanthrene 
yrene 

urrogate: 2-Fiuorobiphenyl 
Surrogate: Nflrohenzene-d5 

'urrogate: p-Terphenyl-d14 

M\V-10 

•

cenaphthene 

cenaphthylene 

nthracene 

Benzo (a) anthracene 

I enzo (a) pyrene 

enzo (h) fluoranthene 

Benzo (ghi) pery1ene 

tienzo (k) fluoranthene 

.hrysene 

~orth Cceek A"~lood 

lrystal Burkholder, Project Manager 

11\1 

Seatlle i89~912Qli1 A.,;onue ~~E. Sl!l!e 1GI. Bo<heil, 'HA 98011-%08 
425.420.92011 lax 425.420 9210 

S11nk~ne [act 11 i 15 MontQomery, Suite a. Spo~ar:u. WA 99206-4 775 
!ill~ 924.J200 lax 509.924 !)280 

Porlland 8·1U~i SW Nimjus Avonue, Be>v"rl'Jn, OR 91008-1132 
503.906.9200 iax 503.901i921 0 

B~nd 20332 Enmi;e !wenuc. Suite F-1, Bend. Oi-l 97701-5711 
541 383.9310 iax 541.J82.7588 

Project: GATX- WILLBRIDGE 

Project Number: B 15-100.2A 

Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 

Project Manager: Stan Haskins Reported: 7/7/99 16:24 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical -Portland 

Batch Date Date Surrogate 

Number Prepared Analyzed Limits 

P905534-04 

0590815 5/28/99 6/3/99 

370-{35 

·• 48.0-140 

" 25.0-147 

P905534-05 

0590815 5/28/99 o/2/99 

37.0-135 

" 48.0-140 

25.0-147 

P905534-06 

0590815 5/28/99 612199 

" 

Reporting 

Limit Result 

0.100 ND 

0.100 ND 

0.!00 ND 

61.7 
66.2 
76.7 

0.100 ND 

0.!00 ND 

0.100 ND 

0.100 ND 

0.100 ND 

0.100 ND 
0.100 ND 

0.100 ND 

0.100 ND 
0.200 ND 

0.100 ND 

0.100 ND 

0.100 ND 

0.100 1.88 

0.100 ND 

0.100 ND 
61.4 

67.4 
80.5 

0.100 ND 

0.100 ND 
0.100 ND 
0.100 ND 

0.100 ND 

0.100 ND 
0.100 ND 

0.!00 ND 

0.100 ND 

Units 

Water 

ug/1 

% 

w.aru. 
ug/1 

% 

" 

~ 
ug/1 

,, 

Notes+ 

• Refer to end of report for text of notes and definitions. 
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l iT Corp/PEG, Portland 

'7233 SW Kable Lane, Suite 900 

1 
Portl'"d, OR 97224 

li\'JW-10 (continued) 
Dibenzo (a,h) anthracene 
Fluoranthenc 

l!:luorenc 
ndcno ( 1 ,2,3-cd) pyrene 
aphthalene 

Phenanthrene 

lyrenc 
-------------~~--·~·-

urrogate: 2-F!uorobipheny{ 
Surrogate: l'>'itrobenzene-d5 

l)wrogate: p-Terpheny{-d 14 

~ 
Acenaphthene 

lcenaphthylene 
'Anthracene 
Bcnzo (a) anthracene 

a:enzo (a) pyrene 
enzo (b) fluoranthene 

Benzo (ghi) pcrylene 

fenzo (k) fluoranthene 
hrysene 

Dibenzo ( a,h) anthracene 
F luo ranthen e 

lluorene 
ndeno (1,2,3-cd) pyrene 

Naphthalene 

lhenanthrene 
yrene 

'Surrogate: 2-Fluorobiphenyl 
Surrogate: Nitrobenzene-d5 

furrogate· p-Terphenyl-dl4 

~ 

~cenaphthenc 
cenaphthy !em: 

Anthracene Ienzo (a) anthracene 
enzo (a) pyrene 

North Creek Analytical - Portland 

I v& 
~rystal13urkholder, Project Manager 

Seat!le ; 8:439 12Grr. Avenur. NE. Stnle l Oi, Bc!11eli, WA 98011-9508 
425.4!09200 lax 42:i 420 921 D 

Spokane E«st 11115 Montgor11ery. s,11te B. SpG'<one. 'NA 9920G-477G 
'i09.02•1 9"20D t~x 509.924.9290 

Portland 9405 SW Nimbus .1\venr:&. S~a·JUrton. OR ""1008-7132 
503 905.9200 lo' 503.905 9210 

Bend 20332 Emp1r1: AvorHW, Swte F-1, Bend. OR 87701-5l11 
""1.383.9210 lax 541.382.7588 

Project: GATX-WILLBRIDGE 
Project Number: B 15-100.2A 

Sampled: 5/26/99 to 5/27/99 
Received: 5/27/99 

Project Manager: Stan Haskins Reported: 717199 16:24 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch Date Date Surrogate Reporting 

Number Prepared Analyzed Limits Limit Result Units Notes* 

P905534-06 ~ 
0590815 5/28/99 612199 0.200 ND ug/1 

0.100 ND 

0.100 ND 
0.100 NO 

" 
1.00 ND 2 

0.100 ND 
0.100 ND 

·---~-~~~--~------------------· ------------ --------------,, 
37.0-135 60.6 % 

" 48.0-140 661 
25.0-147 84.3 

P905534-07 Water l 
0590815 5/28/99 613199 10.0 NO ugfl 

!0.0 NO 
10.0 ND 

10.0 ND 
10.0 ND 
10.0 ND 
10.0 ND 
10.0 -:\0 
10.0 ND 
20.0 ND 
10.0 ND 
10.0 ND 

10.0 ND 
10.0 421 
10.0 ND 
10.0 ND 

37.0-135 ·NR % 5 

" 48.0-140 NR 5 
25.0-147 NR 5 

P905534-08 Water 

0590815 5/28/99 6/2/99 0.100 ND ug/1 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 

*Refer to end of report for text of notes and definitions. 
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:r Corp/PEG, Portland 

233 SW Kable Lane. Suite 900 
Portland, OR 97224 

Se~ttle 

Spokane 

Portland 

Bend 

Project: GATX-WJLLBRIDGE 
Project Number: B 15-100.2A 

Project Manager: Stan Haskins 

18939120li1Avenu~ NE, Su:le 101 Ool11ell. WA08011-9~1lA 
~25.420 ~200 fax 425.420.921 U 
f(l~.1 111 i~ MoliiQOITleLy, Suite B, ~;Dok~r.:.J, 1/v'.fY-. 9~206·rl776 
509.924.92•)0 b so;J 92~ ~291! 
J405 SV~' Njml)us Avenue. Beav:::tton, OH 97008-7132 
503.905.92GO fax 50:i.90€ 9210 
20:j32 EmpirE t.venue, Suite ~-1 8(~1<d, OR 977D1~5711 
541.383.0310 fax 54Ll3V!iB8 

Sampled: 5/26/99 to 5/27/99 
Received: 5/27/99 

Reported: 717/99 16:24 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

~
cnzo (k) fluoranthenc 

hryscne 
ibenzo (a,h) anthracene 

l
luoranlhene 
luorenc 

ndeno (I ,2,3-cd) pyrene 
Naphthalene 

Batch 
Number 

0590815 

l hcnanthn:ne 
yr<:ne 

.. ~~~~-~~--
Surrogate: 2-Fluorobiphenyl " 

fi_,urrogate: Nitrohenzene-d5 
.urrogate: p-Terphenyl-d/4 

~ 
)1\ccnaphthene 
.cenaphthylem: 

Anlhracene 

•

enzo (a) anthracene 
enzo (a) pyrene 
en zo (b) fluoranthcn c 

Benzo (ghi) perylene 

ll3enzo (k) fluoranthene 
ahrysene 

Dibenzo (a,h) anthracene 

•

luoranthene 
luorene 
1deno (I ,2,3-cd) pyrene 

Naphthalene 

l henanthrene 
yrene 

Surrogate: 2-Fluorobiphenyl 
ifurrogate.- Nitrobenzene-d5 
JIFurrogate: p-Terphenyl-d/4 

~ 
.cenaphthene 

North Creek Analytical -Portland 

I 
fi)'Stal Burkholder, Project Manager 

0590815 

0590815 

Date 
Prepared 

5/28/99 

5/28/99 

" 

5/28/99 

Date Surrogate 
Analyzed Limits 

P905534-08 

6/2/99 

37.0-135 
48.0-140 
25.0-147 

P905534-09 
6/2/99 

37.0-135 
48.0-140 
25.0-147 

P905534-10 

6/2/99 

Reporting 
Limi[ Result Units ~otes* 

fum 
0.100 ND ug/1 

0.100 ND 
0.100 ND 
0.100 ND 
0.200 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 NO 
0.100 ND 
0.100 ND 

47.2 % 
31.5 6 

645 

Water l 
2.50 ND ug/1 

2.50 NO 
2.50 ND 
2.50 ND 
2.50 ND 
2.50 1\'D 
2.50 ND 
2.50 ND 
2.50 ND 
5.00 ND 
2.50 ND 
2.50 ND 
2.50 ·ND 
2.50 201 

2.50 ND 
2.50 NO 

58.1 % 
NR 3 

52.1 

Water 

0.100 ND ug)l 

*Refer to end of report for text of notes and definitions. 
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Corp/PEG, Pot1land 

33 SW Kable Lane, Suite 900 

Seattle 

Spokane 

Portland 

Bend 

Project: GATX-WILLBRIDGE 

Project Number: B 15-l 00.2A 
Project Manager: Stan Haskins 

1e;;39 I 20th A"onue NE, Sui:e 101. 8otnell, WA 98011 -9508 
425A20.9200 :ax 42o 420.921 o 
East i 1115 MvntcromeCf Suite 8. Spok3rte, I.'JP. 9~206-4770 
509.924.9200 Ia• 509.924.9290 
940~ SW N11T.b~s Avenuil, Bca·.-erto~. OR 97008·?132 
503.906.9200 i~x 50? 906 92!!) 
20332 Ernpire -~'Jecur,. Sl!ll~ F-1 B€1\d, OR 91.''11-r)?ll 
541 333 931 0 !ax 54-.. 382 7 538 

Sampled: 5/26/99 to 5/27/99 
Received: 5/27/99 
Reported: 717/99 16:24 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Anthracene 

Ienzo (a) anthracene 
~~tnzo (a) pyrene 
Benzo (b) fluoranthene 

l
nzo (ghi) perylcnc 
nzo (k) fluoranthene 

hrysene 
Dibenzo (a,h) anthracene 

l uoranthene 

uorene 
Indeno ( l ,2)-cd) pyrene 

f
phthalene 

enanthrene 

• rene 
Surrogate: 2-Fluorobiphenyl 

l rrogate: j\fitrobenzene-d5 

rrogme." p-Terpheny/-d/4 

~hthene 
~~:~:~~thy lcnc 

Anthracene 

I enzo (a) anthracene 

" enzo (a) pyrene 
Benzo (b) fluoranthene 

I enzo (ghi) perylene 
enzo (k) f1 uoranthene 

Thrysene 

•

ibenzo (a,h) anthracene 
uoranthene 
uorene 

Indeno (I ,2,3 -cd) pyrene 

iiaphthalcne 

Jflenanthrene 
Pyrene 

f
rrogate: 2-Fluorobiphenyl 

rrogate: Nitrobenzene-d5 

lrystal Burkholder, Project Manager 

Batch 

Number 

0590815 

0590815 

" 

Date 
Prepared 

5/28/99 

Date Surrogate 
Analyzed Limits 

?905534-10 

6/2/99 

·---~-----

" 

5/28/99 

" 37.0-/35 

48.0-140 
25.0-147 

P905534-ll 

612199 

Reponing 
Limit 

0.100 

0.100 
0.100 

0.100 
0.100 
0.100 
0.100 
0.100 
0.200 
0.100 

0.100 
0.100 
0.100 
0.100 
0.100 

0.100 
0.100 
0.100 

0.100 
0.100 

0.100 
0.100 
0.100 
0.100 
0.200 

0.100 
0.100 

0.100 
0.100 

0.100 
0.100 

Result 

ND 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
60.9 
72.4 

778 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

·ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

Units 

Water 
ug/1 

% 

~ 
ug/1 

Notes~ 

" " 
~----~~-~~~~~~~~~~~~~-,-,-~-.,...,...--------

60.9 % 37.0-135 

48.0-140 63.8 

*Refer to end of report for text of notes and definitions. 
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I fT Corp/PEG, Portland 

t,233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 

:V-32-D 
cenaphthene 

Anthracene 

I enzo (a) anthracene 

enzo (a) pyrene 

Benzo (b) fluoranthcnc 

•

enzo (ghi) perylene 

enzo (k) fluoranth<:ne 
hry~ene 

Dibenzo (a,h) anthracene 

l luoranthene 
luorcnc 

Indeno (L2,3-cd) pyrcnc 

l aphtha1ene 

hcnanthrene 

Seattle ·12~39 1 :>0111 Av8nue I~ E. ~ui\e ·101. HO!l1EII, 'iVA %U 11-%G8 
425<120.9200 f3X 425.420.9210 

Spokane Eas: 11 i i 5 Montgo:neri. SIJile B. S~ukar.e. WA 99206-3776 
50>; 87.4 9200 lax 5D9 924.9290 

Portland 9405 SW ~JniJDJJS Avenue, lie~·1er1o:1. OR 07008-7132 
503 90-3 9200 lax 503.906.9210 

Ben~ 20312 1:mpi1 p, Ave~uc Su1tc F-1. Bend. Ofl 97?01-57: 1 
541383 9:l1 0 lax 541.382.75 88 

Project: GA TX-WILLBRIDGE 

Project Number: B 15- I 00.2A 
Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 
Project Manager: Stan Haskins 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical -Portland 

Batch 

Number 

0590815 

0590815 

Date 

Prepared 

5;28199 

5/28/99 

Date Surrogate 
Analyzed 1 .imits 

P905534-ll 
612199 25.0-147 

P905534-12 
6/2/99 

Rcporiing 

Limit 

0.100 

0.100 

0.100 
0.100 

0.100 

0.100 
0.100 

0.100 

0.100 

0.200 
0.100 

0.100 

0.100 
1.00 

0.100 

Reported: 717/99 16:24 

Result Units Notes* 

Water 
·-~~""7:"- =--~-- --~~~ 

% 75.3 

~D 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
l\'D 
NO 
ND 
ND 
ND 

\Vater 

ug/1 

2 

0.100 ND !.2::~~--~-· -~-.. -~----------~---·~-------~-- -------~~-------~~ .. -----·----~--~-- --·------- .. -~ ----~-----··-· 

•

urrogate: 2-r-hwrohiphenyl 

urrogate: Nitrobem;ene-d5 
urrogate: p-Terphenyl-dl 4 

fo'e;;;;p

1

hth ene 
.. Acenaphthylene 

•

nthracene 

enzo (a) anthracene 

enzo (a) pyrene 

Benzo (b) fluoranthcnc 

I enzo (ghi) perylene 

enzo (k) fluoranthenc 

Chrysene 

•

ibenzo (a,h) anthracene 

luoranthene 

luorene 
Indeno ( l ,2,3-cd) pyrene 

faphthalcne 

North Creek Analytical - Portland 

I 
IC)'Stal Burkholder, Project Manager 

n n '' 37.0-135 53.5 % 
48.0-140 6 40. I 

0590815 5/28/99 

,, 

25.0-147 

P905534-13 
613199 

84.0 
,, 

Water 1 
0.500 ND ug/1 

0.500 ND 
0.500 ND 
0.500 ND 
0.500 ·NO 
0.500 ND 
0.500 )'JO 
0.500 ND 
0.500 NO 

1.00 ND 
0.500 NO 
0.500 1.50 

0.500 NO 
5.00 ND 2 

*Refer to end of report for text of notes and definitions. 
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T Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 

ortland, OR 97224 

yrenc 
1~rrogate: 2-Fiuorobiphenyl 
urrogate: llitrobenzene-d5 

Surrogate: p-'l'erphenyl-dl4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
torth Creek Analytical • Portland 

~ 
rystal Burkholder, Project Manager 

Seattle 

Spokane 

Portlaod 

Bend 

Project: GATX-WILLBRIDGE 

Project Number: B 15-l00.2A 

Project Manager: Stan Haskins 

18939 120th A•.'enue Nt, Suite 101, Bot.1ell. VIA 98011-9508 
425 420.92QO fax 42S.420.9210 
F..1;.t 11115 r,contgol!lcry, S ui:r. R. Spof:oile. WA 9'l?Ob·4 776 
509.9a9200 tax 508.~24 92QO 
9~05 SW ~Jrmhus Menue, 6eJ·<erton. OR 9701J8·7132 
503 SUe noo fax 503.906.9210 
20:lJ? Enrprra Avsr:uc. Sui•e H. Be•ld, OR 9?"fiH-5711 
:i41.3BH:no tax 541.382.7588 

Sampled: 5/26/99 lo 5/27/99 

Received: 5/27/99 

Reported: 7/7/99 16:24 

Polynuclear Aromatic Compounds per EPA S270M-SIM 
North Creek Analytical- Portland 

Batch Date Date Surrogate 

Numbe-r Prepared Analyzed Limits 

P905534-13 

0590815 5/28/99 6/3/99 

,, 
37.0-135 
48.0·140 

n-.:.t 25.0-147 

Reporting 

Limit Result Units Notes* 

Water 1 
0.500 0.626 ug/1 

0.500 ND 
77.4 % 
67.9 
87.2 

*Refer to end of report for text of notes and definitions, 
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T CorpfPEG, Portland 

233 SW Kable Lane, Suite 900 
Portland, OR 97224 

l atch: 0690043 
lank 

Benzene 

Se8lHe 

Spukane 

Portland 

Bend 

Project: GATX-W!LLBRIDGE 
Project Number; B 15-100.2A 

Project Manager: Stan Haskins 

'1893" 120l~ Me,,ue NE, Suite 101. Bothell. WA 980:1·9503 
425420.9200 f<:x ~25 J20 921G 
Easl 1111 o MunlgvmerJ. S11itB B, Spo,;me. WA 99~!06-4776 
51l9.924.920U fax 509.924.9290 
9405 SIN f·!im~u' iwenue, 8DaVe!lOII, OR 9'1008-7132 
503.906.9200 fux 503.905.8210 
7:0332 Em~i1e Avenue, Suite F-;. B~11~1. OR 97701-57\ l 
541.38:J 9310 tax 541 382.7G88 

Sampled: 5/26/99 to 5/27/99 
Received: 5/27/99 
Reported: 717/99 16:24 

BTEX.pe[; EPA. !\-:ledia<i·sQ+:oAJQliaHty Control 
. ' N?rt~ Cre~kAnalytica' ~ r~rti~nd, ... 

Date 
Analyzed 

Spike 

Level 

Date Prepared: 6/2199 
0690043~BLK1 

6/2/99 

Sample 

Result 
QC 

Result 
Reporting Limit Recov. RPD RPD 

Units Rccov. Limits % Limit % Notes* 

Extraction Method: EPA 5030 

0.500 
0.500 
0.500 l oluene 

thylbenzcne 
X y lenes (total) 

fiurrogate: 4-BFB 
-~---~--~-·-___;;;_"~--c--

rt 50.0 
1.00 

75.0-120 992 

~ 
Benzene 

l oluene 

. thylbenzcne 
Xylcnes (total) 

(

trrogale: 4-BFB 

atrix Spike 
Benzene 

l oluene 
thylbenzene 

Xylencs (total) 
-c"~-~-'--:,---~~~-~-~.~~-------

(

rrogate: 4-BFB 

atrix Spike Dup 
Benzene 

l oluem: 

thylbenzene 
Xylenes (total) 

4-BFB 

0070 

enzene 
olucnc 

Ethylbenzene 

ylenes (total) 
urrogate: 4-BFB 

~ 
.enzene 

North Creek Analytical -Portland 

I 
frystal Burkholder, Project Manager 

0690043-BS2 
6/2/99 20.0 67.0-130 88.5 

20.0 75.0-126 91.5 
20.0 76.0-124 93.0 
60.0 56.5 75.0-126 94.2 

·-~~5G.iJ-----~~-~5----;;--------~75.rT-12o-99.0-~--~·.~-----~~--~--

0690043-MSI 
6/2/99 

P905534-01 
20.0 ND 
20.0 ND 
20.0 
60.0 

~--50.0 

ND 
ND 

0690043-MSDl P905534-01 
612/99 20.0 ND 

20.0 ND 
20.0 ND 
60.0 ND 
50.0 

Date Prepared; 6/3/99 

0690070-BLKJ 

6/3/99 

50.0 

0690070-BS2 
6/3/99 20.0 

16.6 
17.6 
17.5 
53.2 

----:-;:: 
49.9 

17.4 
18.6 
19.0 
57.8 
50.8 

ND 
ND 
ND 
ND 

46.0 

19.9 

ug/1 67.0-130 83.0 
75.0-126 88.0 
76.0-124 87.5 
75/l-126 88.7 

------~-----~--•-r•~---•••----

75.0-120 99.8 

ug/l 67.0-130 87.0 13.0 4.71 
75.0-126 93.0 13.0 5.52 
76.0-124 95.0 15.0 8.22 
75.0-126 96.3 13.0 8.22 
75 0-120 102 

Extraction Method: EPA 5030 

ug/l 0.500 
0.500 
1},500 

1.00 
75.0-120 92.0 

ug/l 67.0-130 99.5 

*Refer to end of report for text ofnotes and definitions. 
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Suite 900 

Seattle 

Portlaml 

Bend 

Project: GATX-WILLBRIDGE 

Project Number: B 15-1 00.2A 

Project Manager: Stan Haskins 

1 ~9:>~ 120 lh A'Jell ue N E, S u1te 1U 1 , aoth ~II, WA 980 I 1 -9508 
425.'120.'1200 lux 425.420.921 Q 
EJst 1"r1 15 Momgomer1. Suil'o 8. Spc<an€. WA 99206-4776 
SiH\J24 9200 !ax 5U9.924.9290 
Jh05 SW Nnn!Jus AveiiU<J, Beavr.r·tiJil, OR 97008-71:12 
503.906.9200 f;,y 303.90(;.9210 
20332 Empire f\·;enu~. Suite F-i, Bend. 011 97701-5711 
511 :JU:l D31 0 fa' 541 :JH;1.758B 

Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 

Reported: 717/99 16:24 

BTEX p'er EPA Method SO:iOA/Quailt.y Contrhl 
N?rth Creek An~lyt!e~l- ,P~r~~~~~ 

Date 

Analyzed 

0690070-882 

Spike 
Level 

613!99 20.0 

20.0 

60.0 

Sample 

Result 
QC 

Result Units 

20.7 ugfl 
21.6 
66.1 

Reporting Limit Recov. RPD RPD 
Recov. Limits % limit % Notes"' 

75.0-126 104 

76.0-124 108 

75.0-126 llO 

urrogate: 4-BFB 50.0 47.8 75.0-120 95.6 

I 
I 
I 
I 
I 
I 
I 
I 
i 
I 

North Cr.;:ek Analytical - Portland 

I 
lf)'Stal Burkholder, Project Manager 

*Refer to end of report for text of notes and definitions. 
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I ~T Corp/PEG, Portland 

Seattle I 89:09 120111 .~Willie ~IE, Suite I 01. Rolneil, W~. 9801; ·95GS 
425.420 9200 fa> 42:0 ~:!0.9210 

Spokane Ea"\ 1'r 115 Montgorncrv, Surie B. s~~~~~ne. 'Ni\ 98~!36·4776 
sog_~?.4.920C ta.< 509.924 9290 

Pm!land 9405 SW Nrmbus ,\venue, Bea·mton. OR Y7G03·1132 
S03 ~06-~200 tax 503.906.9210 

Bend 20232 En;~ire /\venue. Suite H. Bend, OR 9;'701-5:'11 
5L1 3e3.G:J10 lax 541 382 1588 

Project: GATX-WILLBRIDGE Sampled: 5/26/99 to 5/27/99 

Project Number: 815-100.21\ Received: 5/27/99 

Project Manager: Stan Haskins Reported: 7/7/99 I 6:24 

"7233 SW Kable Lane, Suite 900 I Po.tl>Od. OR 97224 

Total Meta is per EPA 60i:fonooo Sefies Methods/Qllality Control 

lll:atch: 0590812 
lank 

Arsenic 

.Barium 

~admium 
Chromium 

l
ead 

clenium 
ilver 

~nic 
Barium 

I
Cadmium 

Chromium 
Lead 

Selenium 

rilver 

Duplicate 

.,:rsenic 

·~arium 
Cadmium 
Chromium 

I Lead 

Selenium 

Silver 

~latrix Spike 
Arsenic 

a::~~:!m 
ll:hromium 

Lead 

.Selenium 

Jriilver 

INo,Lh c,~k ~ Portl>od 

frystal Burkholder, Project ivfanager 

N~rth Creek A~;~Iytic~l- P?r~~~nd · 

Date 

Analyzed 

Spike 

Level 

Sample 

Result 

Date Prepared: 5/28/99 

0590812-BLKl 

6/1/99 

0590812-BSl 
6/I/99 0.100 

0.100 

0.100 
0.100 
0.100 

6/3/99 0.100 

6/1/99 0.0500 

0 52 0S 12-D !iP 1 

6/ l/99 

0590812-MSI 

611/99 0.1 00 

0.100 
0.100 

0.100 
0.100 

0.100 
0.0500 

r2o5s21-0l 

0.00510 
0.0629 

ND 
ND 
ND 
ND 
ND 

P905521-01 

0.00510 

0.0629 

~D 

ND 
ND 
ND 
ND 

0590812-MSDI P90552I-01 

611199 0.100 0.00510 

QC 

Result 

ND 

ND 
ND 

ND 

ND 
ND 
ND 

0.106 
0.102 

0.107 
0.0998 

0.104 

0.102 

0.0498 

0.00500 

0.0618 

ND 
ND 
ND 
ND 
ND 

0.108 

0.151 

0.102 

0.100 

0.0956 

0.108 
0.0473 

0.109 

Reporting Limit Recov. 

Units R<:cov. Limits % 

RPD 
Limit 

Extraction Method: EPA 200/3005 

mg/l 0.00100 

0.00200 
0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

mg/1 80.0-120 106 

80.0-120 102 

80.0-120 107 

80.0-120 99.8 
80.0-120 104 

80.0-120 102 

80.0-120 99.6 

mg/1 20.0 

20.0 

20.0 
20.0 

20.0 

20.0 
20.0 

mg/1 75.0-125· 103 

75.0-125 88.1 
75.0-125 102 

75.0-125 100 

75.0-125 95.6 

75.0-125 108 

75.0-125 94.6 

mg/1 75.0-125 104 20.0 

RPD 
% Notes* 

1.98 
1.76 

0.966 

*Refer to end of report for text of notes and definitions. 
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www.ncalabs.com 

T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Seallle 

Spokane 

Portland 

n~nd 

Project: GA TX-WILLBRIDGE 

Project Number: B 15-!00.2A 

Project Manager: Stan Haskins 

;8939 '20<1; ~·,enue f•E, Suil8 10;, Bu11lell. WI\ 9~011-9508 
425 ~20.92DO fa~ 425&2J ~210 
EJsl11115 :\'ivnt;;~mery. 5u!ie B. S?o~a~•L 'i~A 99206·4776 
51j9.924 92DG rax c(i9.924.9290 
9405 SIN t•Jimbus A•;enue. Bedvenon. OR 9/00R-7132 
503.906.9200 iax 503.906 9210 
20332 Empire ~venue, Suit2 F-1, Br.nu, OR 91'701-5/'11 
:i41 :J83.931li tax o41.382.75~8 

Sampled: 5/26/99 to 5/27/99 
Received: 5/27/99 

Reported: 7/7/99 16:24 

TohHMetals per EPA 600'0/7000 Series Methods/Quality .Control 

nalyte 

lta~ri~ Sllike Ih!j;i (!:!.!lltill!Jt:dl 
anum 

Cadmium 

.hromium 
ead 
elenium 

~ilvcr 

atch: 0690031 

Blank 

11ercury 

LC.S. 

.1ercury 

uplicate 

Mercury 

latrix Spike 
Men.:ury 

ike 

I 
I 
I 
I 

North Creek Analytical -Portland 

I 
~rystal Burkholder, Project Manager 

···· . North Cr~ekAnalytical- Port~aJ1d · · · 

Date Spike Sample QC 

Analyzed Level Result Result 

052:0812-MSDl P9!:!55~l-!JJ 

6/!/99 0.100 0.0629 0.151 

0.100 NO 0.101 
0.100 ND 0.101 
0.100 NO 0.0945 

,,0.1 00 NO 0.!08 
0.0500 NO 0.0474 

Date Ere~ared: 6/2/99 

062:0031-BLKl 
6/3/99 ND 

Q62!2!l31-BSl 
6/3/99 0.00500 0.00481 

!2!!2!2Q31-DUP1 P905534-!)3 

6/3/99 NO NO 

Qfi2Q!l31-MS 1 P902002-!)1 

6/3/99 0.00500 NO 0.00504 

Qfi2Q!l31-MS2 P905534-03 

6/3/99 0.00500 ND 0.00513 

0620031-MSD 1 P9!)6002-01 

6/3/99 0.00500 NO 0.00506 

Reporting Limit Recov_ RPD RPD 

Units Recov. Limits ~/[) Limit % N'otes• 

mg/1 75.0-125 88.1 20.0 0 

75.0-125 101 20.0 0.985 

75.0-125 101 20.0 0.995 

75.0- !25 94.5 20.0 1.16 

75.0-125 108 20.0 0 
75.0-125 94.8 20.0 0.211 

Extraction Metb!H!; 1\:l!;lta!~ 

mg/1 0.000200 

mg/l 80.0-120 96.2 

mg/l 20.0 

mg/l 75.0-125 101 

mg/l 75.0-125 103 

mg/l 75.0-125 101 20.0 0 

*Refer to end of report for text of notes and definitions. 
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www.ncafabs.com 

T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Spokane 

Portl~n~ 

B•nd 

Project: GATX-WILLBRIDGE 

Project Number: B 15-l 00.2A 

Project Manager: Stan Haskins 

i89:3912Gtl1 Menu~ f.!E. ScJi•e IDI, Bot~EII, WA 980i 1-9508 
"25.420 920G lax -125.420.9210 
E"s1 ; 1115 Mo~tnomer), Suite B. Spokane, WI< 99206-4771; 
~J09.92~ GcOD ''" 5tl9 924 9290 
9405 S'N Nimbus Avenu~. 8e3<·~r·on. OR g/008-7132 
503.906.9200 t;,x 5C3 "06.921 0 
20:J32 Err.pir~ Avenue, Suite F-1. Bend, Of': !17701-57'11 
541.333.931 o lax 54; .3827538 

Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 

Reported: 717/99 16:24 

· Disso lvHl i\1eta Is per :EPA 600017 000 Series 1\iet lio ds/Q i.i allty Con t roi 
· · · ·· North Creek Analvtical ~Portland · · 

l:k: 0590813 
nk 

Arsenic 

•

arium 

admium 
hromium 

Lead 

l elenium 

ilvcr 

~me 
Barium 

I
Cadmium 

hromium 

cad 
Selenium 

lilver 

Duplicate 

i
rsenic 

arium 
admium 

Chromium 

1:~e~1ium 
Silver 

senic 

Barium 

l admium 

hromium 

Lead 

l elcnium 
ilver 

I 

ike 

North Creek Analytical- Portland 

I 
~ryslal Burkholder, Project Manager 

. ~ . ... - ' ' ~ ' .. . ~ . 

Date 
Analyzed 

Spike 

Level 

Sample 

Result 

Date Prepared: 5/28199 

0590813-BLKl 
6/3/99 

0590813-BS I 

6/3/99 0.100 

0.100 
0.100 

0.100 

6/8/99 0.100 

6/3/99 0.100 

0.0500 

QS2QB:J3-DUfl P905;l80-ll 

6/3/99 0.00920 

0.660 

NO 
ND 

6/8/99 0.00110 

6/3/99 0.00300 

NO 

05_9Q8J3-l\:1SI r2os~Bo-•t 

613/99 0.100 0.00920 

0.100 0.660 
0.100 ND 
0.100 ND 

6/8/99 0.100 0.00110 

6/3/99 0.100 0_00300 

0.0500 ND 

QC 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0989 

0.0992 

0.0998 
0.0953 

0.100 

0.103 
0.0481 

0.00970 

0.682 

NO 
ND 

0.00100 

0.00310 

ND 

0.117 

0.778 
0.0977 

0.113 
0.0940 

0.108 

0.0106 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Noles* 

Extraction Metbod: EPA 20013005 

mg!l 0.00100 

0.00200 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

mg/1 80.0-120 98.9 

80.0-120 99.2 

80.0-120 99.8 

80.0-120 95.3 

80.0-120 100 

85.0-115 103 

80 0-120 96.2 

mg/1 20.0 5.29 
20.0 3.28 

20.0 
20.0 

20.0 9.52 
20.0 3.28 
20.0 

mg/1 75.0-125 108 

75.0-125 118 
75.0-125 97.7 

75.0-125 113 

75.0-125 92.9 

75.0-125 105 

75.0-125 21.2 7 

*Refer to end ofreportfor text of notes and definitions. 
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T Corp/PEG. Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Se~t!le 18939120tl1 f,,,emJP. t~E. S11itu 101, Boli1ell, WA gso·,l·%08 
425420.920G fox 425420 0210 

Spokane Ea~1111 15 Mor,tqum~r;. SUit?. B. Spvhanr.. '!lA 9,;206··1776 
:109.92~.9200 lax 'i09.924.9290 

Purlland 9405 SW Nir.1bus .~·;enue. B•avenon. G~ 97008· 71 ~2 
503 906.9211D fe~x 5U~l.90G.~211l 

Bend 21J332 Empi!~ Avenue, Suite H. Bend, OR 97701·o711 
~41.33:1.831 0 lax 54 i.382.i588 

Project: GATX-WILL BRIDGE 

Project Number: Bl5-100.2A 

Sampled: 5/26/99 to 5127/99 

Received: 5/27/99 

Project Manager: Stan Haskins Reported: 717/99 16:24 

Dissolved Mehils per EPA 6ooo/7ooo seHes Metil'ods/Quality Control 
. ~~rtt\ Creek A.~alytical- P9f~l~p'!d 

Date Spike Sample 

Analyzed Level Result 

latch: 0690030 Da t~ Prena red ; 6!2!99 
0690030-BLKl lank 

Mercury 6/3/99 

Ia 0690030-BSl 
Mercury 6/3/99 O.Q0500 

~ 06~00~Q-D !JP 1 P905S!;!7-03 

I)' 6/3/99 ND 

ike 06900~Q-MS1 P905567-03 
6/3199 0.00500 ND 

I 
I 
I 
I 
I 
I 
I 
I 
frth c"'' A•"::;:'""d 
frysta1 Burkholder, Project Manager 

QC 
Result 

ND 

0.00468 

ND 

0.00520 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Notes~ 

Extq:u;tiQn Metbsuj: Met!!!~ 

mg/1 0.000200 

mg/1 80.0-120 93.6 

mg/1 20.0 

mg/l 75.0-125 104 

~Refer 10 end of report for text of notes and definitions. 
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Corp/PEG, Portland 

7233 SW Kable Lane. Suite 900 

ortland, OR 97224 

Seatlle 

Spokane 

Portland 

Be nil 

Project: GA TX-WILLBRIDGE 

Project Number: B15-100.2A 

Project Manager: Stan Haskins 

189391201h ft.venue NE" 'iui',e 101, Botiieli. WA 981111·9508 
425420.9200 l~x 425 420.9210 
Easo 111 i 5 Monlgomerf. Sui!c 2. Spc~.ane. '1'.1/\ 99206·4776 
509.924.9200 fox 509.924.9290 
9405 SW NimiJus A•;enue, Heaver•on, OR 97008·"1132 
503.9116.9200 fax 503 906.9210 
20332 Empire Avenue. Sui!~ F-1, Bend, OR 91"701·5711 
541.353.9310 f;;x 541 .382/583 

Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 

Reported: 717/99 16:24 

·Polynuclear A..romatlt compounds pe~ ~P·i\. S270M.-silviA)uality Control 
.N!?rt~ Cre'* Afl!llYHf~I'- r~rt!~n~ _ •.. 

A.nalyte 

IILatch: 0590815 

~ 
Acenaphthene 

l cenaphthylene 
nthracene 

Benzo {a) anthracene 

~
enzo (a) pyrene 

enzo (b) fluoranthene 
enzo (ghi) perylcne 

Benzo (k) fluoranthene 

l hrysene 

ibenzo (a,h) anthracene 

Fluoranthene 

.luorene 
~deno (1 ,2,3-cd) pyrene 

Naphthalene 

henanthrene 

yrene 

urrogate: 2-F/uorobiphenyl 
Surrogate: Nicrobenzene~d5 

lurrogate: p-Terphenyl-d14 

Date Spike 

Analyzed Level 

Date Prepared: 5/28/99 
0590815-BLK1 

614199 

,, 

" 

2.50 
2.50 

2>50 

!J::.S. 0590815- BS 1 

f
cenaphthene 6/2/99 5.00 

enzo (a) pyrcne 5.00 

yrene 5.00 
~--------------------------------------

Surrogate: 2-F!uorohipheny! 2.50 

l urrogate: ,".'itrobenzene-d5 2.50 
urrogate: p-Terphenyl-d14 2"50 

hene e ( ) pyrene 

Pyrene 

urrogate: 2-Fluorobiphenyl 
urrogate.· Nitrobenzene-d) 

Surrogate: p-Telphenyl-dl4 

I 
forth Creek Analytical - Portland 

va:-
lrystal Burkholder, Project Manager 

0590815-BSDl 

6/2/99 5.00 

5.00 
5.00 

2.50 
2.50 
2.50 

Sample 

Result 

QC 

Result 

ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
1.28 

1.23 

1.81 

ND 
ND 
ND 

1.52 
1.49 

1.96 

3.57 

6.08 
3.75 

U5 
1.52 

1.66 

Reporting Limit Rccov. RPD RPD 

Units Recov. Limits % Limit % Notes* 

Extraction Method: EPA 3520/600 Series 

ug/1 0.100 
0.100 

0.100 
0.100 

0.100 

0.100 
0.100 

0.100 

0.100 
0.200 

0.100 

0.100 

0.100 
0.100 

0.100 

0.100 

37.0-135 51.2 

" 48.0-140 49.2 
25.0-147 72.4 

ug/l 50.0-150 NR s 
50.0-150 NR & 
50.0-150 NR 8 

~-----

37.0-135 60.8 

48.0-140 59.6 
25.0-147 78.4 

ug/l 50.0-150. 71.4 60.0 NR 9 

50.0-150 122 60.0 NR 9 

50.0-150 75.0 60.0 NR 9 

37.0-135 58.0 
48.0-140 60.8 
25.0-147 66.4 

*Refer to end of report for text of notes and definitions. 
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Seattle 13939 120!h Avenue N~. Suite 101, Bo1hr.ll. WA 98011-9508 
425.420.9200 lax 425.42H.9210 

Spcka~e Ea~t 11115 Montgomer;. Suite B. Sooka~'e. 'NA 99:~06·"-776 
!i09.924.9:!00 tax 509 924.9290 

Portland 9405 SW Nimbus Avenu~. Sea ... ert~n. OR 97006-7132 
503.006.9200 fax 503.306.9210 

Hend ?.03~2 Empire A"e.nur.. S\iilC F-1. Ben!l, UR 9'1701-';711 
!i·11J83.9310 lax 541 382.7588 

I IT Corp/PEG, Portland Project: GATX-WILLBRIDGE 

Project Number B 15-1 00.2A 

Sampled: 5/26/99 to 5/27/99 

Received: 5/27/99 7233 SW Kable Lane, Suite 900 I Portland, OR 97224 Project Manager Stan Haskins Reported: 7/7/99 16:24 

Notes and Definitions 

IIL#~-------N~tr~o~te~------------------------------------------------------------------------------------------------_J 
I' 

2 

5 

IRecov. 

RPD 

I 
I 
I 

Reporting limits raised due to dilution necessary for analysis. 

The reporting limit for this analyte was raised due to matnx interference. 

The surrogate recovery for this sample cannot be accurately quantified due to interference from coeluting organic compounds 
present in the sample. 

Surrogate recovery is outside control limits due to matrix interference. 

The surrogate recovery for this sample is not available due to sample dilution required from high analytc concentration and/or 
matrix interferences. 

The recovery for this parameter is outside acccptm1cc limits. Assoctated target compounds may be biased low. 

The spike recovery for this QC sample is outside of established control limits due to sample matrix interference. 

Spike solution not added to the Laboratory Control Sample during extraction. 

RPD out of spec since the spike solution was not added to the LCS. 

Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

Not Reported 

Sample results reported on a dry weight basis 

Recovery 

Relative Percent Difference 

I North Creek Analytical - Portland 

vD I Crystal Burkholder, Project Manager 

North Creek Analytical, Inc. 
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CREEK 

...... _..,..ANALYTICAL 

.:2....:!,F 
- 18~ Al'e.-Suile -hell . .-1-95~481-~485~ 

East 11115 Mon1gmuery, Suile B. Spokane, WA 99106-4179 (509) 924-9"}_(1() FAX 924-9290 

'N05 S.W. Nimbus Avenue, B"-1-.:non, OR 97008-71.12 (50JJ643-9200 FAX 6#-220 

Environmental Laboratory Se!Vices 

CHAIN OF CUSTODY REPORT Work Order#[ P9~S53t/ I 
REPORT TO: T_ '7 / _.., { Cf) ((' 7-t'Oi.A..._.... INVOICE TO: 

y-- \ \.....U Q ~ I..Y'I TURNAROUND REQUEST in Business Days • 

ATr!ONTlON: Sf-G...-_ J L-...r... 1-· ..... v--Q_._ < ATT'ENTION: N, Oq;~nic & h.urganic AMlyres 

ADDRESS· -::; rt-:5 3 .S'uJ leo~ L..~ ~9ct>.-'l- ADDRESS: ~[] 0 GJ 0 [] 0 § 
'\6d~ ~ f)\.(.__ q ·:;z '2..Z, L.( Fuels & Hydrocarbon Analyses 

PHONE 533-£~1- b 5os;..- fAX: t;'o3-63'1-1-t.t'g2- PONUMBER: " Nc)QUOIH ~ E10 8 § 
PROJECT NAME: 6A-TK ll , \ t bv \~ ::,;.:~ 

0 
~ /.-;F. :J :- s : _ 

PROJECT NUMBER: 3ts .-tio z.A t,) P.~ ~ 1 OTIJER IS['Xily: • ?) 
SAMPLED BY: }.,_) Je.. .tf.,~.... J?' UJ/J ~ , • T11nmmunJ Rrqunts i<ss JluJn <t<md•"d ,,.,_.in<'"' R11sh Chars•-'· 

CLEENTSAMPLE fj;ltrLINO NCASAMPLEIO ~~ " MATRIX ~OF 
10E!'ffifiCJ1,TIO!" DI>."IDnME IL>b<><\l1ill)llhe01\lyl (1 /' tW.>.A.Ol CON'TA!Nf,RS COMMENTS 

I. _Vl oJ -- t.-( () r 1£%~ I r X )( X Uj L( 
1. _if\1. w -:71 )'l'·~~~ X 'f Y.. w L( 
J. (\1\ w ... 3 r-- D f)-lb:lf1A •!.j< t '{._ 'f uJ Lj 
4 n/J LV ~.:s~ ~>"--n1(D :13 X 'f.. X vV t-f 
5. M UJ -'6 ~-H-1711:-a. 'I { ~ 1 D 4 
n. fV1l{)~j{) ~1. :j%~. 1-C ',( '/.._ 'f,_ •\;J Y 
1. M tu.- 1! r;,·n-;,-; :4 L 'i 'i ~ _v)_ '1 
a. JVI UJ-Z. ( J--Yk!s~ '-t ~ i- '/ W S - t, 
9. N (JJ~'Z 2 r:11;.!(:_nt( '/... { "~.- vJ 4 ". 
Ill. MLV~(3 $",-'l"/~3'-q~ 'I X 'I Y. \N 5r-
RELINQUlSHf.DBYj>• ..... "' a~~a DATE:f...-Z.-:f-4'1 RECEJVEDBYr>,, .... ,., J.4J4l&t\ (icWv¥·{1; DATE0h1rftf• 

PRINT N/\MI';. . ~c.k. ~ ... p L l { FIRM·. IT Lo--1 ..p 11Mf,: 11 t w PRINT N,<,ME: .1ft?S\C4 ~ \31;_:3 ~t.:; fiRM: ~ t.A 11ME:\ 1- ':.'1&. . 
r , 

R~LINQU!SHED BY,,_.,.,. DATE: RECEIVED BY t''·'"""'"'' DATE: 

PRINT NAME: flllM: TIME: PRir-11' NAME: FIRM: TIME: 

ADDITIONAL REMARKS: 

PAGE I OF") I 

---- --- --- -----'----~ 
((J(."Jf..:'t ~. 1/"LLrcc 



0 
0 
""C 
0 
0 
~ 

~ 
0') 
w 
0 

---- ------
~CREEK rm NORTH 

j ANALYTICAL 
Environmentallaboratoty Services 

CHAIN OF CUSTODY REPORT 
REPORT TO: J_ I L.eH ~ d\_'"0....,...,__ INVOICE TO: 

c J__ . UoA--1 . , ...0_ 
ATTENTION: ~ C[ OA,._ C-( ATTENTION: 

7-Zs< ~lA} ~L¥\~Cfot>-t 
r-

ADDRESS; ADDRESS: 

\"1r·~ ol2- C(:f. '2'2.·~ 
PHONE: C) 03 -C '?,. '1 ---- ,?a; FAX: 7°U~cl _..<f-c{K'2 1'.0. NUMBER: 

PROJECT NAME: 0J-~:. UJ "t\ b" ~~ .J' AnaJy~'!,is 

-

~ 

- IB9W~venue""'itc 10~11. WA-9508 ·l-92JIII!IP485-~-_ 

East llll5 Montl!,mncry, Suite B. Sj>Okane. W A 99206-4719 ( 509 J 92+-9::!00 FAX 924-\1290 

9<105 S.W. Nimbus Avenue. Beaver1Dn, OR 97008-7132 (503)643-9200 FAX 644-2-

Work Order#/ ---. J 

TURN,\ROUND REQUEST in Business O~tys • 

,m ~ 00080 [§ 
[ 

Fuels & Hydro.:arbon Analyses 

~AQUITTEN· [JEJ~Q§ 
SUII"<Jw 

PROJECTNUMBER ·~ r_c:;-- ( 00 '2-4- (J"-
Reqocst: 

:\) 
(4>" I OTHER I sl"";ry: (J 

f\\,,k ~ tc?.l.'- f' __ ~_\l "' SAMPLED BY: ~~ " 
• Tnrnfrrountl Rr(Jilr'.lt.S lrt:'ss rht.m wmdtm) m~y inrur .Rul-lt ChQrgrJ. 

CLIENT SAMPLE U SAMPLING NCA SAMPLE ID v MATIUX NOF 

JDENTLFIC.~ TlON DA1BJ1ME I Lallorah>ry US< Only) ~~ IW. S, A. 0) CONTAINERS COMMENTI 

l. Wt lU~3 2. !;--?tJIYH; IO X )( 1- C\) L( 
1 MW-'32- \'1 5--1-1~~:~ X !( K lA) Cf 

Mw-3/ 
.,__.,. 

;;;7P1_}&~ '{__ A. X k\1 {;, 
J. 

T~ ·~Lj3 ,,a;,,-x'i:~~D X fil 7 
4. < ..... 

' 5. 

~ 

7 

8. .:""' 
~ 

Ill 

REUNQUISHEDBY«io·~·~-"'A DATE:5=2?1"( RECEIVEDBYt5<r•~'"'' \J'b.)£31 Q()._ ~~+; . DATE:hfrt/l-J · 

PRit-if NAME: l1dc__ up:.'Jv.{( ARM: U~IR TIME: f']..::-?D PRINT NAME: S't3y; \ C.. A 00\3€:~15 FIRM: Nt.A TIME: 11·. /1) .. "' 
RELINQUISHED BY,,.,_,,.. DATE: RECEIVED BY IS.JR""'" DATE.: 

PRLNTNAME: FIRM: TIME: PRii'JTNAME: FIRM: TIME: 

ADDlTIONAL REM ARKS: 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

ortland, OR 97224 

ample Description 

~'lorth Creok AnWyti~l- Port\>nd 

Seanle 

Spokane 

Portland 

Beud 

Project: GATX-WILLBRIDGE 

Project Number: 815-100.2/\ 

Project Manager: Stan Haskins 

18£331211th 1\.venue NE. SUite 101, Bothell, \"JA 98011-9508 
425A20 9200 fax ·120.420.9210 
Eas: 11115 Montgom01y, Suite B, Spok;111e. '/JA ~9205-477u 
509.924.9200 f"x 509.924.9290 
9405 SW Ni;nbus AvemJe, Bca•Jerlon. OR 97008-7132 
503.906.9200 fax >03.906.9210 
2035~ Empire Avenue, Suite E-9, Bend, OR 97708-1883 
541383.9310 fax 54138V588 

Sampled: 5/28/99 

Received: 5/28/99 
Reported: 6/30/99 17:32 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix Date Sampled 

?906002-01 Water 5/28/99 

P906002-02 Water 5/28/99 

P906002-03 Water 5/28/99 

P906002-04 Water 5!28/99 

The results in this report apply to the samples analy::ed in accordance with the chain of custody document. 
This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 1 of 14 
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I 
I 
I IT Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
Analyte 

I
MW-26 
Benzene 
Toluene 

Ethylbenzene 

enes (total) 
~~~--·-~·-------

rogate: 4-BFB 

~ 
~enzene 

Toluene 
Ethylbenzenc 

.Xvl-enes (total) 

~e: 4-BFB 

Toluene 

Ethylbenzenc 
~~·lenes (total) 

JISu;rogate: 4-BFB 

~e 
Toluene 

'~.TM .. - ,, 
" ~ 

' I' • • 

Seattle 18~:19 I 20th Avenu~ NE, Suit~ 101, Bothell, WA 98011·%08 
4254?.0.9200 :ax 425A20.92lll 

Spokane Enst11115 Montgomery, StJilc 8, Spokune, WA 99206·4776 
50~HI24.9200 iax 509.924.92~0 

Portland 9405 SW Nimbus Avenue. Beavcrto11, OR 97U08·1132 
503.906.9200 fax 503.906.9210 

Bend 20354 Empire Avenue. Suite E·9, Bend, OR gn08·1883 
54 L383. 931 0 lax 541.382.7 JHH 

Project: GATX-WILLBRIDGE 

Project Number: B 15-100.2A 

Sampled: 5/28/99 

Received: 5/28/99 

Reported: 6/30/99 17:32 Project Manager: Stan Haskins 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Batch 

Number 

Date 
Prepared 

0690183 6/8/99 

0690131 616199 

" 

0690131 616199 

069013! 616199 

Date Surrogate 

Analyzed Limits 

P906002-0l 
6/8/99 

75.0-120 

P906002-02 
6/6/99 

75.0-120 

P906002-03 
6/6/99 

75.0-120 

P906002-04 
616/99 

Reporting 

Limit 

0.500 
0.500 

0.500 

1.00 

0.500 

0.500 

0.500 
LOO 

0.500 

0.500 

0.500 
LOO 

0.500 

0.500 
0.500 

LOO 

Result 

1.36 

1.70 
4.06 
10.4 

97.4 

ND 

ND 
ND 
ND 

96.4 

ND 
ND 
ND 

ND 
96.4 

Units 

\Vater 
ugll 

Water 

ug/1 

% 

\Vater 

ug/1 

% 

~ 
ND ug/1 

ND 

ND 
ND 

Notes* 

'

thylbenzene 

ylenes (total) 
.c._~=-==--~~. ·--~----~~--~--~----~--------~-

Surrogate: 4-BFB tf Jr II 

I 

I 
};orth Creek Analytical- Portland 

I &<~J 
Crystal Burkholder, Project Manager 

I 

75.0-120 99.4 % 

*Refer to end of report for text of notes and definitions. 

Nonh Creek Analytical, Inc. 
Environmental Laboratory Network Page 2 of 14 
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I 
I www.ncalabs.com 

I JT Corp/PEG, Portland 

l7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
nalyte 

arium 
Cadmium 

lhromiurn 
ead 

Selenium 

~lver 
ercury 

l hromium 

ead 

Selenium 

·~lver 
.1ercury 

MW-33 

l
rs~nic 
anum 

Cadmium 

l
hromium 
cad 
elenium 

Silver 

lercur;' 

I 
I 
I 
North Creek Analytical - Portland 

ldtJ 
Crystal Burkholder, Proje~;t Manager 

I 

Tilll 

Seattle J8g39120th Avenue NE. Suite 101, Both•Jii. WA98011-95D8 
425.420.921111 '"' 425.420.9210 

Spokane East 11115 Mont9omery, Suite B. Spakr:nc. WA 99206-4776 
509.924.9200 fax ~09.924 9290 

Pnrtland 9405 SW Nin1uus Av~nue, 8ea•1ermr., OR 97008-7132 
503.~06.9200 tax 503.906.m o 

Bend 20354 Empire Aven11c, StJitc E-9. Bend, OR 97708-1883 
541.383.9310 fax 541.382.7588 

Project; GATX-WILLBRIDGE 

Project Number. B 15-l 00 .2A 

Sampled; 5/28/99 

Received: 5128199 

Reported: 6/30/99 I 7:32 Project Manager: Stan Haskins 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical- Portland 

Batch Date Date Specific Reporting 

Number Prepared Analyzed Method Limit 

P906002-01 

0690210 617199 6/8/99 EPA 6020 0.00100 
EPA 6020 0.00200 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 

" EPA 6020 0.00100 
EPA 6020 0.00100 

0690031 6/2/99 6/3199 EPA 7470A 0.000200 

P906002-02 

0690210 617/99 6/8/99 EPA 6020 0.00100 
EPA 6020 0.00200 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 

0690031 6/2/99 6/3/99 EPA 747DA 0.000200 

P906002-03 

0690210 617/99 6/8/99 EPA 6020 0.00100 
EPA 6020 0.00200 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 

0690031 612199 6/3/99 EPA 7470A 0.000200 

Result Units 

~ 
0.0382 mg/1 

0.0541 

0.00100 

ND 
0.00200 

ND 

ND 
ND 

~ 
ND mg/1 

0.0558 

ND 

ND 
?-iD 

ND 

ND 
ND 

Water 

0.00390 mg/1 

0.0326 
ND 

0.00770 

ND 

ND 

ND 
ND 

Notes* 

*Refer to end of report for te:xt of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 3 of 14 
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I 
I www.ncalabs.com 

l iT Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
Analyte 

I
MW-33 
Arsenic 

Barium 

Cadmium 

t 'hromium 

ead 

Selenium 

.Silver 
percury 

I 
I 
I 
I 
I 
I 
I 
I 
I 

North Creek Analytical- Portland 

I ,-~J 
Crystal Burkhdcr, Project Manager 

I 

TM 

Snanla t89~9120th Avenue NE. Suite 101, Bothell, WA 98011·9508 
425 420.9200 fax 425420.92i0 

Spokane Eost 11115 Montqom~ry, Suite B. Spokane, WA ~9205·4TI5 
~i09.924.9200 tnx J09.924.9290 

Purtland 9405 SW Nimb'"' A"onue, Beo"erlon, OR 97008·7132 
503.905.9200 fax 503.906.9210 

Bend 20354 Empire A•1enue. Suite E·9, Bend, OR 977C8·1883 
541.383.9310 ta• 541 382.7588 

Project: GATX-WILLBRIDGE 

Project Num her: B 15- I 00.2A 

Sampled: S/2&/99 
Received: 5/28/99 
Reported: 6/30/99 17:32 Project Manager: Stan Haskins 

Dissolved Metals per EPA 6000/7000 Series Methods 
North Creek Analytical- Portland 

Batch Date Date Specific Reporting 

Number Prepared Analyzed Method Limit Resutt Units 

P906002-0.3 Water 
0690306 6/10199 6/12/99 EPA 6020 0.00100 0.00400 mg/l 
,, 

EPA 6020 0.00200 0.0235 
EPA 6020 0.00100 ND 

6/15/99 El'A 6020 0.00100 ND 

6/12/99 EPA 6020 0.00!00 ND 
" EPA 6020 0.00!00 ND 

EPA 6020 0.00100 ND 

0690030 6/2/99 6/3/99 EPA 7470A 0.000200 NO 

Notes* 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 4 of 14 
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T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
nalyte 

~hthene 
~cenaphthylenc 

Anthracene 

I enzo {a) anthracene 

enzo (a) pyrcnc 

Benzo (b) fluoranthene 

•

enzo (ghi) perylene 

enzo (k) fluoranthcne 

hrys~nc 

Dibcnzo (a,h) anthracene 

l luoranthene 

luorene 
Indeno (I ,2,3-cd) pyrene 

l aphthalene 
henanthrene 

Pyn:ne 

•

urrogate.· 2 -Fiuorobiphenyl 
urrogate: Nitrobenzene-d5 
urrogate · p-Terpheny!-dl 4 

~hthcne 
Acenaphthylene 

•

nthracene 

enzo (a) anthracene 

enzo (a) pyrene 

Benzo (b) fluoranthene 

I enzo (ghi) perylene 

enzo ( k) fluoranthene 

Chrysene 

•

ibenzo {a,h) anLhracene 

luoranthenc 

luorene 

lndeno (1,2,3-cd) pyrene 

l aphthalene 

henanthrene 

Pyrene 

2-Fluorobiphenyl 

1 orth Creek Analytical -Portland 

Crystal Burkholder, Project Manager 

I 

Seottl~ 18939121lth A••cnuc NF.. S•Hie iOl, Bothell, WA 98011·9508 
425.'!20~200 tax 425.420.9210 

Spokane l'"s! I i 115 Montgomery, Suitf! B, Spoknne, WA 992116-4775 
509.924.9200 lox 50~.924.~290 

Portla•d 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
5D3.906.920u tax o03.9Do.:l2lo 

B~nd 20354 Ernp11c Avenue, Suite F.-9, ll~nd, OR 97708·1883 
541.383.9310 lax 541.382.7588 

Project: GATX-WILLBRIDGE 

Project Number: Bl5-!00.2A 

Sampled: 5/28/99 

Received: 5/28/99 

Reported: 6/30/99 17:32 Project Manager: Stan Haskins 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

8atch Date 

Number Prepared 

0690023 6/1/99 

0690023 6/1/99 

,, 

Date Surrogate 

Analyzed Limits 

P90@(!2-Q) 

6/3/99 

370-135 

48.0-140 

25.0-147 

P906002-02 

6/10/99 

37.0-/35 

Reporting 

Limit 

1.00 

1.00 

LOO 
LOO 
1.00 

1.00 
1.00 

1.00 

1.00 

2.00 

LOO 
1.00 

LOO 
1.00 

100 

LOO 

0.100 

0.100 

0.100 

0.100 
0.100 

0.100 

0.100 
0.100 

0.100 

0.200 

0.100 
0.100 
0.100 

0.100 

0.100 

0.100 

Result 

1.88 

NO 
ND 

1\'D 
ND 

ND 

NO 
ND 

ND 

NO 
ND 

1.75 

ND 

3.42 
1.02 

ND 

70.8 
58.1 

80.1 

ND 

ND 

NO 
NO 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
NO 

NO 

ND 

55.9 

Units 

Water 
ug/l 

% 

Water 
ug/1 

% 

Notes* 

1 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 5 of 14 
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I IT Corp/PEG, Portland 

~233 SW Kab!c Lane, Suite 900 

1 
Portl~d, OR 97224 

~ 
Acenaphthene 

Acenaphthylen.:: 

t nthracene 
enzo (a) anthracene 

Benzo (a) pyrene 

renzo (b) fluoranthene 

.enzo (ghi) pcry!ene 
Bcnzo (k) fluoranthene 

Chrvsene 

tib~nzo (a,h) anthracene 

luonmthcnc 

Fluorene 

.ndeno (1,2,3-cd) pyrene 
_.,, aphthalcnc 

Phenanthrene 
>yrene 
urrogat~~- 2-Fluorobiphenyl-· 

!Surrogate: Nitrobenzene-d) 

Sztrrogate: p-Terphenyl-dl4 

I 
I 
I 
I 
I 

North Creek Analytical- Portland 

I 
~rysta\ Burkholder, Project Manager 

Sa~tlle 18939120th .~venue NE, Suite 101, Bothell, WA 98011-9508 
425.420.92110 IJX 425420.9210 

Spoi(ane Ea~t 11115 Mamgorr.er,·. Suitu B, Spukurw, WA 99206-4776 
509 924 92flU fAX ~09.92·1.9290 

Portland 9405 SW Ntmbus A•1enue. Beaverton. OR 97008·7132 
503.906.9200 fax 503.906.9210 

Bend 20354 Emp1rr. Avenue, Su'rte E-9, Be,nd, OR 97708-18B3 
54U83.~310 lux 54':382.7588 

Project: GATX-WILLBRIDGE 

Project Number: B 15-1 OO.lA 

Sampled: 5/28/99 

Received: 5/28/99 

Reported: 6/30/99 17:32 Project Manager: Stan Haskins 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch 
Number 

0690023 

0690023 

Date 
Prepared 

6/J/99 

6/!/99 

Date Surrogate 

Analyzed Limits 

P906002-0Z 
6110/99 48.0-140 

25.0-147 

P906002-03 
6/4/99 

37.0-135 

48.0-140 

25.0-147 

Reporting 

Limit 

0.100 

0.100 

0.100 

0.100 

0.100 

0.!00 

0.!00 

0.100 

0.100 

0.200 

0.!00 

0.100 

0.100 

0.!00 

0.100 

0.100 

Result 

61.4 
63.6 

ND 

ND 

ND 
ND 

ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 
57.2 

61.4 
75.8 

Units 

% 
,. 

Water 

ug/1 

% 

Notes* 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical. Inc. 
Environmental Laboratory Network 

Page 6 ofl4 
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I 
I www.ncalabs.com 

I IT Corp/PEG, Portland 
7233 SW Kable Lane, Suite 900 
Portland, OR 97224 

~Batch: 0690131 
Blank 
Benzene 
Toluene 

t thylbenzene 
ylcnes (total) 

St1rrogate: 4-BFB 

~cnc 
Tu1ue.ne 

t thylbenzene 
ylencs (total) 

--------------~-·-·· 

Surrogate: 4-BFB 

lwatrix Spike 
Benzene 
Toluene 

Seattle 18839 I 20th Avenue NE, Suite 101, Bothell, WA 98011-%08 
"25420 Y200 fax 4l5.420.9210 

Spokane East 111 15 Montgumory, Suite B. Spokanu, WA 99206-4776 
311~.924.9200 lax 50~.924.9290 

Porlland 9405 SW Nimbus Avenue, Beav8rton, OR ;i7rJOIH132 
50l90E.92110 fax 503.906.9210 

Bend 20354 Ernpire 1\venue, Suite E-9, Benri, OR 97703--1883 
541.383.9310 fax !i41.382.7588 

Project: GA TX-WILL BRIDGE 
Project Number: B 15-1 00.2A 

Sampled: 5/28/99 
Received: 5/28/99 
Reported: 6/30/99 17:32 Project Manager: Stan Haskins 

<:~ .BTEX per .EPA Method sb2<i;VQmiHty Conh·ol 
·· · · · · Nq'rth,. c~.e~k A"'~~yHcaj- poit'~~d 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limit % 

Dat~ Pre1lim:d; 6LGL22 Extraction Method: EPA 503:Q 
!Hi2Ql3!-BLK1 
6/6/99 NO ug/l 0.500 

ND 0.500 ,, 
NO 0.500 
NO 1.00 

50.0 48.4 " 75.0-120 96.8 

0620131-BS2 
6/6/99 20.0 20.6 ug/1 67.0-130 103 

20.0 20.2 75.0-126 \01 
20.0 20.9 76.0-124 104 
60.0 72.0 75.0-126 120 

Notes* 

~---- ··-------- ·~-~-----··--·- ------------
" 50.0 51.7 " 75.0-120 103 

0690131-MS, I P906002-Q~ 

616199 20.0 ND 18.8 ug/1 67.0-130 94.0 
20.0 ND 19.2 75.0-126 96.0 
10.0 ND 20.1 76.0-124 101 
60.0 ND 61.9 75.0-126 103 l thy1benzenc 

ylcncs (total) 
Sw-rogate: 4-BFB 

---·----·------ ------·-- ·--···-~~-

Latrix Spike Dup 
Benzene 
:foluene 

&thylbenzene 
IIXylcnes (total) 

Surrogate: 4-BFB 

llbatch: 0690183 

.BJ..rulli 

•

enzene 
olucne 
thy I benzene 

Xy1em:s (total) 

lurrogate: 4-BFB 

.L.C.S 
enzene 

t 'orth Creek Analytical - Portland 

I 
Crystal Burkholder, Project Manager 

I 

50.0 51.0 

Q29Q tJ 1-Msm f2!:!2002-02 
6/6/99 20.0 ND 18.8 

20.0 ND 19 5 
20.0 ND 19.4 
60.0 ND 59.8 

50.0 50.0 

lla:te frepa red: 2LB/29 
0690183-BLKI 
6/8/99 ND 

ND 
ND 
ND 

50.0 38.0 

Q22!H83:-BS2 
6/8/99 20.0 17.2 

" 75.0-120 102 

ug/l 67.0-130 94.0 13.0 0 
75.0-126 97.5 13.0 1.55 
76.0-124 97.0 15.0 4.04 
75.0-126 99.7 13.0 3.26 
75.0-120 100 

Extra!:,ti21! Method: EPA 5Q3Q 

ug/1 

ug/1 

o.soo 
0.500 
0.500 

1.00 
75.0-120 76.0 

67.0-130 86.0 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
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l iT Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
nalyte 

oluenc 
thylbenzene 

Xylenes (total) 

~rogate: 4-BFB 

I 
I 
I 
I 
I 
I 
I 
I 
I 

'orth Creek Analytical - Portland 

I 
Crystal Burkholder, Project Manager 

I 

Seattle 

Spokane 

Portland 

Send 

Project: GATX-WILLBRIDGE 
Project Number: 815-1 00.2A 

Project Manager: Stan Haskins 

1893B 120111 Avenue NE, Sui!e 101, Boll•~ll, WA 980! !-9506 
425.420,9200 tax 42>.420.9210 
East 11115 Montgomery, Suite B. Spokane, WA 99206-•1776 
509.924.9200 fax 509.924.9290 
9405 SW Nimbus A•mnue, Beaverton, OR 97008-7132 
503.90~.9200 fax 503.905 9210 
2(13.54 (mpir~ ilM;nue, Sui\e E-9. B£ml. OR 977[)8-1883 
S4L383.9310 tax 541.3B2.7588 

Sampled: 5/28/99 
Received: 5/28199 
Reported: 6/30/99 17:32 

·1nEx 'il·er EPA Metlio·d s·oioA!Quaiity control 
North Creek Analytical~: Portiand · 

'c' 0 : • ~ ; : •• ' : 0 ° 
0 

' i ', '' • ; ~ ~ • 

Date 

Analyzed 

Spike 
Level 

Sample 

Result 
QC Reporting Limit Rccov. RPD RPD 

0690183-852 
6/8/99 20.0 

20.0 

60.0 
50.0 

Result Units 

17.5 ug/1 
18.2 
55.] 

45.4 

Recov. Limits % Limit o/o 

75.0-126 87.5 
76.0-124 91.0 
75.0-126 91.8 
75.0-120 908 

Notes* 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
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IIJ' Corp/PEG, Portland 
~233 SW Kable Lane, Suite 900 
Portland, OR 97224 

~ury 
l yplicate 

ercury 

Matrix Spike 

~ercury 

Matrix Spike Dup 

atch: 0690210 

Blank 

l
rs~nic 
anum 

Cadmium 

l
'hromium 

ead 
lenium 

Silver 

L 
Arsenic 

l
rium 

dmium 

rom1um 

•

ad 

lemum 
]ver 

Soattle 

Spokane 

Be11d 

Project; GATX-WILLBRJDGE 

Project Number: BI 5-100.2A 

Project Manager: Stan Haskins 

18939 I 20th Avvnue NE, Suite 101, Botlwll, WA 9801 I -9508 
425.420.921)0 filX 425.42D.9210 
East 11115 Montgomr"'l· Suite 8, Spokane. WA 99206-4775 
509.924.gzoo fax 509.924.9290 
9405 SW Nimbus Avenue, Beaver:on. OR 97008-7132 
503.905.8200 fax 503.906.9210 
2035·1 Emoire Avr;nue. Suite E-9. Benu, OH 97708-1883 
541JH:l.9310 fax 541.382.7588 

Sampled: 5/28/99 

Received: 5/28/99 

Reported: 6/30/99 17:32 

Tohil Meta is per EPA 6d06i7o!m sei-ies Meth?ds/Quailty tont'rpi 
· Npr!h Cre~k Apalytic~! - Portl~nd . . 

Date 
Analyzed 

Spike 

Level 

Sample 

Result 

QC Reporting Limit Recov. RPD RPD 

Date Prepared: 6/2/99 

0690031-BLKt 

6/3/99 

QG2,0031-BS1 

6/3/99 0.00500 
" 

0690031-DUPl 

6/3/99 

P905534-Q3 

ND 

0690031-MS 1 P9060 02-0 1 

6/3/99 0.00500 ND 

0690031-MS2 

6/3/99 0 00500 

P905534-03 

ND 

0690031-MSDJ P906002-01 

6/3/99 0.00500 ND 

Date Prepared: 617/99 

0690210-BLKl 

6/8/99 

069021 0- BS I 
6115199 0.100 

0.100 

0.100 

0.100 
0.100 

0. !00 

0.0500 

Result 

ND 

0.00481 

ND 

0.00504 

0.005!3 

0.00506 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

0.0955 

0.!01 

0.0971 

0.0967 

0.105 

0.0909 

0.0477 

Units Recov. Limits % Limit % 

Extraction Method; Metals 

mg/1 0.000200 

mg/1 80.0-120 96.2 

mg/l 20.0 

mg/l 75.0-!25 101 

mg/l 75.0-125 103 

mg/1 75.0-!25 101 20.0 0 

Extraction Method: EPA 200/3005 

mg/1 0.00100 
0.00200 

0.00100 

0.00100 
0.00!00 

0.00100 

0.00100 

mg/1 80.0-!20 95.5 

80.0-120 101 

80.0-120 97.1 

80.0-120 96.7 

80.0-120 105 

80.0-120 90.9 

80.0- I 20 95.4 

Notes* 

~~~~--------~~~~~ North Creek Analytical- Portland *Refer to end of report for lext of notes and definitions. 

I 
Crystal Burkho!der, Project Manager 

I 
North Creek Analytical, Inc. 
Environmental Laboratory Network Page 9 of 14 
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ncaTM 
• 'J: .· 

·;~ ·" -
.: . 

www.ncalabs.com 

Seattle 18939 120tli Av8ntw NE, Suite 101, Bo\hull, WA 98011-9508 
425.420.9200 fax 425.420.9210 

Spokane East 1111~i Mflntoomerv. Suite B, Spokanr., WA ~9206-4776 
509.924.02()0 l<iX 509.924 9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.92011 fax 503.906.9210 

Befid 20354 Er11pirc Avenue. Suite E-9, Bend, OR 97708-1883 
541.383.9310 fax 541.382.7588 

f Corp/PEG, Portland Project: GATX-WILLBRIDGE Sampled: 5/28/99 

33 SW Kable Lane, Suite 900 

Portland, OR 97224 

·I 
nalyte 

u licate 

ssenic 

Barium 

l
~admium 

hromium 

ead 

Selenium 

liver 

Matrix Spike 

'
rs~nic 
anum 
admium 

Chromium 

l ead 

elenium 
Silver 

il!!trix Spike Dup 
ll.rscmc 

Barium 

l admium 

. hromium 
Lead 

l elenium 
ilvcr 

I 

I 

Project Number: Bl5-100.2A Received: 5/28/99 

Project Manager: Stan Haskins Reported: 6/30/99 17:32 

. total .Metals pei- EPA~lHionooo series l\;letlitlds/QiiaHty .Conthil 
· -- · North Creek A~alytical • Portiand ... 

. ·"; . . ~ . ·- ; ' - ·, ,,; ,.._ . ~ 1.: c: ' .• _.,, ,, . < 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Rccov_ Limits % Limit % 

Q690:61HH.!P1 P906002-0l 

618199 0.0382 0.0429 mg/1 20.0 11-6 
0.0541 0.0605 20.0 11.2 

0.00100 0.00100 20.0 0 

ND ND 20.0 

0.00200 0.00200 20.0 0 
ND ND 20.0 

ND ND 20.0 

Ofi2!l210·MS1 P906002-0l 

6/12/99 0.100 0.0382 0.159 mg/1 75.0-125 121 

6/8199 0.100 0.0541 0.159 75.0·125 105 

0.100 0.00100 0.0996 75.0-125 98.6 

0.100 ND 0.101 75.0-125 101 

0.100 0.00200 0.0994 75.0-125 97.4 
0.100 ND 0.0908 75.0-125 90.8 

0.0500 ND 0.0525 75.0-125 )05 

062!!21Q-MSDI P9!)60Q2-Ql 

6/15/99 0.100 0.0382 0.149 mg/l 75.0-125 Ill 20.0 8.62 
6/8/99 0,100 0.0541 0.149 75.0-125 94.9 20.0 10.1 

0.100 0.00100 0.0934 75.0-125 92-4 20.0 6.49 

0.100 ND 0.0927 75.0-125 92.7 20.0 8.57 

0.100 0.00200 0.0929 75.0-125 90.9 20.0 6.90 

0.100 ND 0.0863 75.0-125 86.3 20.0 5.08 

0.0500 ND 0.0493 75.0-125 98.6 20.0 6.29 

.. 

Notes* 

North Creek Analytical - Portland *Refer to end ofreport.for text of notes and definitions. 

!"'"" B"'k~'t "'"'g" I 
North Creek Analytical, Inc. 
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I T Corp/PEG, Portland 
. 233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Seattle 

Spokane 

Pmtlaud 

Bend 

Project: GATX-WILLBRIDGE 

Project Number: 815-1 00.2A 
Project Manager: Stan Haskins 

18939 I 20th Av~m;e NE, Sui1e 101, Bothell, WA 98Ull·~508 
425.420.9200 fox 425.420 9210 
Eilsl11115 Momgomr.1y. Suite B. Spnkane. WA 9~1206-4776 
509 924.9200 hx 509.924.~:190 
9411~ SVI/ Nimbu" Avenue, Beaverton, OR 97008·7132 
503.~0G.noo tax 503 911o.9210 
2035•1 Emoice Avenue, Suite E-9, Ber.d, OR 97703-1883 
541.333.9310 lilx 54U3VS38 

Sampled: 5/28/99 
Received: 5/28/99 
Repmted: 6/30/99 17:32 

1:. · ·. J)issolv'e,cl Metals p~r.EPA 6oooi7000 Series!"leftiods!Qual~ty Cqhth)l · 
· ·· · ; · · · N.qrt~ Creek An~!)'tic~r- Pp[tla!)~ · · 

nalyte 

c= 0690Q30 
\ Jan 

Mercury 

l~~"'Y 

rsenic 
Barium 

-

admium 
hromium 
ead 

Selenium 

filver 

1.£:£ 
rrs~nic 
.anum 

Cadmium 

l
hrornium 
ead 
elenium 

Silver 

~ 
Arsenic 

larium 
' admium 

hromium 

Lead 

le1enium 

ike 

Date 
Analyzed 

Spike 
Level 

Date Prepared: 6/2/99 
0690030-BLKl 

6/3/99 

0690030-BS 1 
6/3/99 0.00500 

-~ 

Sample 
Result 

0690030-DUPl 

613199 
P905567-03 

ND 

0690030-MS1 P905567-03 

6/3/99 0.00500 ND 

Date Prepared: 6/10/99 
0690306-BLKI 
6!12199 
6/13/99 
6/12/99 

6115/99 
6/12/99 

0690306-,6,51 

6113199 0.100 
0.100 

6/12/99 0.100 
6/15/99 0.100 
6112/99 0.100 

6/15/99 0.100 
6/12/99 0.0500 

!l62QJQG-QUP1 f2Q6002-03 
6112199 0.00400 

0.0235 

ND 
6/15/99 NO 
6/12/99 ND 

ND 

QC 
Result 

ND 

0.00468 

ND 

0.00520 

ND 
ND 
ND 
ND 
ND 
]';D 

ND 

0.109 
0.109 

0.0984 
0.108 

0.103 
0.0980 

0.0514 

0.00390 
0.0236 

ND 
ND 
NO 
NO 

Reporting Limit Recov. RPD RPD 
Units Rec:ov. Limits % Limit % Notes* 

Extraction Method; Metals 

mgll 0.000200 

mgll 80.0-120 93.6 

mg/1 20.0 

mg/1 75.0-125 104 

E~tra~tion MethQd; EPA 200/~QO;i 

mg/1 0.00100 
0.00200 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 

mg/1 80.0-120 109 
80.0-120 109 
80.0-120 98.4 
80.0-120 108 
80.0-120 103 

85.0-115· 98.0 
80.0-120 103 

mg/l 20.0 2.53 
20.0 0.425 

20.0 
20.0 

20.0 
20.0 

~Refer to end of report for texl of notes and definitions. 

North Creek Analytical, Inc. 
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Seattle 18939 \20th Avenue NE, Suiw 101, BothelL WA 98011-9508 
425.420.9200 fax 425 4209210 

{flfJ;J~~. "· TM 

fJJ 11il~d 
Spokane 

Portland 

Bend 

East 11115 Monlqolnef\', Suite B. Spokane. 1NA 99206-4776 
509,924.9200 fax 509.924.9290 
9405 SW Nimbus Avenue. Beaverton, DR 97008-7132 
503 9069200 fax 503.S05.G210 
20354 Emp1re Avenue, Suilc E-~. Bend. OR 97708-1883 
541.38:l.93\0 fax ~41.382 758~ www.ncalabs.com 

I Corp/PEG, Portland 

~33 SW Kable Lane. Suite 900 

Portland, OR 97224 

Cadmium 

.1romium 

~ad 
Selenium 

jlver 

.atrix Spike 
Arsenic 

l arium 
admium 

Chromium 

l ad 
lenium 
ver 

I· 

I 
I 
I 
North Creek Analytical- Portland 

• ,80 

Project: GATX-WILLBRIDGE 

Project Number: Bl5-100.2A 

Project Manager: Stan Haskins 

Sampled: 5/28/99 

Received: 5/28/99 

Reported: 6/30/99 17:32 

Dissoived Metais per EPA 600017000 series :Methoc.Is/Quality cohhol.· 
Nprtll CfeekAnalyt.ical- Portianq · · 

~. ' ~ • , • • •• >., r ' • , - _, ' - ·~ ' 

Date Spike Sample QC 
Analyzed Level Result Result 

(!69Q30fi-OlJP1 P906002-!.l~ 

6/12/99 ND ND 

069(!~Qfi-MS1 P906002-03 

6/15/99 0.100 0.00400 0.104 

q.100 0.0235 0.121 

6112199 0.100 ND 0.100 
6/15/99 0.100 NO 0.0967 
6/12/99 0.100 ND 0.107 
6115/99 0.100 ND 0.103 
6112/99 0.0500 ND 0.0529 

!;!62:Q3Qt!-MS2 1.':21122{14-(!7 
6/13/99 0.100 ND 0.111 
6/12/99 0.100 0.0206 0.128 
6113199 0.100 ND 0.109 
6112/99 0.100 ND 0.113 

0.100 ND 0.107 
6113/99 0.100 ND 0.112 

6112/99 0.0500 ND 0.0509 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Not~s* 

mg/1 20.0 

mg!l 75.0-125 100 
75.0~ 125 97.5 

75.0-125 100 

75.0-125 96.7 
75.0-125 107 

75.0-125 103 
75.0-125 106 

mg/1 75.0-125 111 
750-125 107 
75.0-125 109 

75.0-125 113 

75.0-125 107 
75.0-125 112 

75.0-125 102 

*Refer to end of report for text of notes and definitions. 
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Seattle 18939 12U\h Avenue NE, Suite 101, Bothell, WA 98011"9508 
425.420.9200 lax 425420.9210 

Spokane Eilsl1lll~ Montgomery. Suit" B. Spokane, WA 99206-4776 
509.924.92CO fax 509 92'k9290 

Portland 9405 SW Nimbus A•;enue. Beaverton. OR 97008-7132 
503.906.~200 fax 503.900.9210 

www.ncalabs.com 

Corp/PEG, Portland 

233 SW Kable Lane.. Suite 900 

ortland, OR 97224 

Project: GATX- WILLBRl DOE 

Project Number; B15-100.2A 

Project Manager: Stan Haskins 

Benu 20354 EITI~i'e Avenue, Suite E·9. Bend. OH ~7708-1883 
54U83.9310 lax 541.382.75~H 

Sampled: 5/28/99 

Received: 5/28/99 

Reported: 6/30/99 17:32 

· Poly'iluciear Ah)matrc t:b'mpoiinds per EPA 8270l'vi~SIM!Qt!aiity coiiH·di 
· ... -· ~adh p~·eek An:~.!Y~!c~J- Pqrt~al1~ 

t== 0690023 

Acenaphthene 

l cenaphthylene 

nthracene 

Benzo (a) anthracene 

I
enzo (a) pyrenc 

enzo (b) fluoranthcne 
cnzo (ghi) perylene 

.]3enzo (k) tluoranthene 

l hryscne 

ibenzo (a,h) anthracene 

F!uoranthene 

~
uorcne 

· deno (I ,2,3-cd) pyrene 

aphthalenc 

Date 

Analyzed 

Spike 
Level 

Date Prepared: 6/1/99 

0690023-BLKl 

6/4/99 

.. 

Sample 

Result 

QC 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1\"D 

Reporting Limit Rccov. RPD RPD 

Units Recov. Limits % Limit % Notes* 

Extraction Method: EPA 3520/600 Series 

ug/1 0.100 

0.100 
0.100 

0.100 

0.100 
0.100 

0.100 
0.100 

0.100 

0.200 

0.100 

0.100 
0.100 

0.100 

l ;enanthrene " ND " 

y~-~-···----~---~·-------~·~---------------------__l"fD ___ " ------------
. urrogate.· 2-F/uorobiphenyl " 2.50 140 " 

0.100 
0.100 

·--·~-~·· 

37.0-135 56.0 
------·--·--

Surrogate.· Nitrobenzene~d5 2.50 I. 72 

·•::ogot" p-T"Pi""YI-d14 613199 2.50 216 

~ 0690023-BS 1 

Acenaphthene 

I enzo (a) pyrene 

yrene 

Surrogate: 2-Fluorobiphenyl 

.rrogate: Nitrobenzene-d5 
ltrrogate: p-Terphenyl-dl4 

•

CSDup 
cenaphthcne 

enzo (a) py rene 

Pyrene 

rrogate: 2-Fluorobiphenyl 
urrogate: Nitrobenzene-d5 

Surrogate: p~Terphenyl~dl4 

I 

lrystal BurhO(kr, Project Manager 

613199 5.00 

5.00 

5.00 
2.50 
2.50 
2.50 

0690023-BSDl 
6/3/99 5.00 

. 5.00 

5.00 

2.50 
2.50 

2.50 

3.23 
4.42 

3.45 

1.58 
1.51 
1.65 

3.13 
5.56 

3.55 

1.60 
1.63 
1.84 

ug/1 

ug/1 

" 

" 

48.0~140 68.8 
25.0-147 84.0 

50.0-150 65.6 

50.0-150 88.4 

50.0-150 69.0 

37.0-135 63.2 
48.0-140 60.4 
25.0-147 66.0 

50.0-150 62.6 60.0 4.63 

50.0-150 Ill 60.0 22.7 

50.0-150 71.0 60.0 2.36 

37.0-135 64.0 
48.0-140 65.2 
25.0-147 73.6 

*Refer to end of report for text of notes and definitions. 
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www.ncalabs.com 

. Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 
ortland, OR 97224 

I Note 

Seattle 

Spukane 

Portion~ 

Project: GATX-WILLBRJDGE 

Project Number: B 15-1 00.2A 

Project Manager: Stan Haskins 

Notes and Definitions 

Bend 

Reporting limits raised due to dilution necessary for analysis. 

I 
I 
I 
I 
I 
I 
.J 
I 

Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

Not Reported 

Sample results reported on a dry weight basis 

Recovery 

Relative Percent Difference 

jorth Creek Analytical· Portland 

&a) 
lrystal Burkholder, Project Manager 

18939 I 20th Avenue NE, Suite 101, Bothell, WA 98011-9508 
425.420.9200 fax 425.420.n10 
Eas\ 11115 Monlgome•v. Suite B. Spokane, WA 99206-4776 
509.924.9200 fax 5(f.).924.9290 
940S SW Nimblls Avenue, Beaverton, OR 97008-7132 
50l9U6. 9?.00 tax 503.900.9210 
20354 Empire Avenue, Suite E-9, £lend, OR 97703-1883 
541 3S19310 tax 541.382 7588 

Sampled: 5/28199 

Received: 5/28/99 

Reported: 6/30/99 17:32 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 14 of 14 
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,'itU'f 
1\\<B'l \20lh AvenueN.E .. su·uc 10\, lluthdl, WA. 98011·9508 (2o6H81-9200 FAX ~5-2992E 

Ea>t J II J5 Montgouocry, Suite ll. Sp<~bnc, WA 99106-4779 (5U91914·'n00 I'AX 92~-~2'..10 

W05 SW. Nunbus Avonu<, Be".erton. OR ?7008·7132 i5mHHl·'J21JO I' AX M-1-12\ll . 

Work Order#[~o 60U l 
REPORT'ro: _L... ·r COf ror;._f\o....::._ . ~ -- INVOICETO: ~f-CJd z:~~~ 

,,l'l£tfHON. 5 TAN fd As Jc_ J tJ s - A'ITENTION: L -t v e ~.!C-N_.._.__~ 
AODRcss.· 2 7..33 ~ ·lV \t.vU -'=-~ &£.c 1 Q?._) - F ADDRESS: 0 ~ 

\=>d{'t€r::[ C)~ t'(]-- 2"2-":f _f: 7 2-S-2-209_:] 
PHONE '\{) 3-~ ~~ Cf.~G· ~ (l~-;:x: ~ 3 -6 31-_7 y 6 ..... _ . NS~TE#: . ) 

TURNAROUND REQLIB"f in Ru'i"""!;S U:o~s ~ 

&EJ d:rOITY0 8 § 
S~oto.Jml 

PROJmNAMc: 6 A- ·r;z w\·1[6---.? -. -- ., 
r I 

1 PRomcrNUMij~R: i3 :1:- lD~ , ·-z.- __ 

[~TBITTO§ 
SlanoJW 

SAMI'LEDBV: ~ (_ l!,pvL _t 
CLII;NT SAMPLE SAMPLING NCA SAMPLe 10 MATRIX •or 
IDI!NTIFIC AT ION DATI:iriME I L..ah\1r.awry U~ nt~y) (W.S.A.OI CONTAINERS COMMEI'IT5 

L W-'2-b ;.-;..?..¥;J.ih.;-
y~ 

2. VV1l.V . !t-~ 

VV)L'\) /t,F~ 
J. 

~ r ,. 

_iJ ill>\ ()) \2- ""-SD 

w 11 
w 5 

><I ><Jx 
~~ XJ XI t{ 

4 TE/LB ~~')( ~ 2_ 

5 

~· 
~-

7. I I 

o I I 

I I I I I ' 

'" 1 I . ' ·~ . I I I .·· I I 1---t--t- . . . 
I I I I 1 I \/~~ l .Ju~ 

~"'"~"" /"") [I~ 11 \p p 
"UNQO""""'"•-"' ~' "\ v ~ w 7J 1 p q < 

PRINT NAME: t:_kr: .· jl 
J ./ \_.1 FIRM; c"J.') lTME· ' . 

'j --

ADOJTJON 'AofJV/1 . ( ....... 
Al REMARKS: M(_r ~ ~ !\) 

- ,'>iiia \'\\ w -2 (., 

___... - ... . - ... . -. ._.... __ ..,, .... , .. ~.--._ ...... .,;. ;. -~ --~~~ -~ 
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~~&roc· I ! ~ .'1- •" 

. ' ' ' 

"' . . . 4 . .. • ._ ·I www.ncalabs.com 

T Corp/PEG, Portland 
7233 SW Kable Lane, Suite 900 

·· ortland, OR 97224 

ample Description 

·R-8 
~R-9 

~R-9D 

B-28 

I 
I 

I 
·I 
I. 

I 

Trv1 

Sealtle 189J9120th Avenue NE, Suite 101, Botl:r.li, Wf, 98011-9508 
425.470.9200 fa~ "25.420.g2io 

Spokane E~s!lll15 Mu,·.tg01uery, Suite B. Spoka~~- WA 9~206-4'176 
50992•\.920fl fa> 509.924.92!!0 

Portland 9•105 SV;J C!i111bus Avenue, Bca·Jerton, OR 97008-7132 
503.906.~200 lax 503.906.9210 

Bend 203o4 Ernp1re Avf!r.ue, Suiw E-9. Bene, OR 97708-IBa:J 
541.3H3.S310 fax 541.38:'.7588 

Project: CHEVRON #61001868, Portland, OR 
Project Number: B 15-200.2A 

Project Manager: Kel!y Kline 

Sampled: 5/20/99 
Received: 5/21/99 
Reported: 6/4/99 14:45 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix Date Sampled 

P905441-01 Water 5/20/99 

P905441-02 Water 5/20!';}9 

P905441-03 Water 5120199 

P9054:4 1 -04 Water 5120199 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. 

This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page I of 15 

COP0014646 



~P~!I~t~ 
l!JB~M 
www.ncalabs.com 

Seattle 18939120th Avenue NE, Suite 101, Bothe!!, IN/>. 98011-9508 
425.420.920G fax 425.420 9210 

Sflnkane Ea~~ 11115 Montnnmery, Su1te B, Spokan,, W/1. 992U6-4776 
509 924.noo fax 50~.924.9~90 

Portland 9405 SW Nimbus Avenue, !.leaverwn, OR 97008-7132 
503 906.9200 lax 503.906.9210 

Bend 2035" Empire A•ie!lue, Suite E-9, Bend, OR 97708-1883 
541.383.9310 tax 541 3A27583 

Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 
Portland, OR 97224 

Project CHEVRON #61001868, Portland, OR 
ProjectNumber: 815-200.2A 

Sampled: 5/20/99 
Received: 5/21/99 
Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

Analyte 

~~~;cne 
Toluene 

thylbenzene 
ylenes (total) 

Batch 

Number 

0590754 

-----·----

·R-9 lll::ene 

4-BFB 

Toluene 
thylbenzene 
ylenes (total) 

Surrogate: 4-BFB 

~e 
Toluene 

l thylbenzene 
ylenes (total) 

Surrogate: 4-BFB 

~ene 
Toluene 

l thylbenzene 
ylenes (total) 

I"'"•"'" 
I, 

I 
I 

4-BFB 

North Creek Analytical- Portland 

·~ 
rrystal Burkholder, Project Manager 

" 

0590720 

0590720 

0590720 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Date Date Surrogate 
Pn:pared Analyzed Limits 

P9QS441-01 
5/27/99 5/27/99 

Reporting 

Limit Result Units Notes* 

:1Y..aru 
0 500 ND ug/1 
0.500 ND 
0.500 ND 

LOO ND 
~··--------~--

" 75.0-120 

:r2D:l44l-02 
5/26/99 5/26/99 

" 750-120 

£205441-!:!3 
5/26/99 5/26/99 

" 75.0-120 

P2Q5441-Q4 
5/26/99 5/26/99 

-·----
II 75.0-120 

109 % 

~ 
0.500 ND ug/1 
0.500 ND 
0.500 ND It 

LOO ND 
------------------~--~ 

88.0 % 

\Vater 
0.500 ND ug/1 
0.500 ND 

0.500 ND 

1.00 ND 
83.6 % 

Water 
0.500 ND ug/1 
0.500 ND 
0.500 ND 

1.00 ND It 

85.6 % 

*Refer to end of report for text of notes and definitions. 
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www.ncalabs.com 

T CorpfPEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

·,R:R-8 
~ic 

Barium 

-

admium 
hromium 
ead 

f
lenium 
lver 
ercury 

~IC 
Barium 

l
admium 
hromium 
ead 

e 
CCadmium 

I. hromium 

ead 
Selenium 

~~ilver 

.. Iercury 

~:~ 
Cadmium 

lfhromium 

.l:'ead 
Selenium 

-~lver 
.,Jercury 

North Creek Analytical - Portland 

' L4-· 
'rystal Burkholder, Project Manager 

Seattle i393S 120!h Aveoue NE, Suite \01, Bothell, WA 98011-9508 
425.420.9200 l~x 425 420.9210 

Spokane E<Jsl 11115 Montgomery. Su11e 8, Spokane WA 99205-4776 
509.924.9200 fax 509.924.9290 

l'orlland 9405 SW Nir.1bus Avenue, Beaverton, On 97006-71:!2 
503.906.9200 fax 503.906 9210 

Bend 20354 Empire A-',enue, Suite E-9, S~ntl. OR 97'108-1883 
54U839310 lax 5dl 382 7538 

Project: CHEVRON #61 001868, Portland, OR 
Project Number: B15-200.2A 

Sampled: 5/20/99 
Received: 5/21/99 
Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

Total Metals per EPA 600017000 Series Methods 
North Creek Analytical -Portland 

Batch 
Number 

0590701 

" 

Date 
Prepared 

5/25/99 

0590730 5/26/99 

0590701 5/25/99 

0590730 5/26/99 

059070 I 5/25/99 

0590730 5/26/99 

059070 I 5/25/99 

0590730 5/26/99 

Date Specific 
Analyzed Method 

P905441-0t 
5129199 EPA6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA6020 

5/26/99 EPA 7470A 

P905441-02 
5/29/99 EPA6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

5/26/99 EPA 7470A 

P905441-03 
5/29/99 EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

5/26/99 EPA 7470A 

P905441-04 
5/29/99 EPA 6020 

EPA 6020 
EPA 6020 
EPA6020 
EPA 6020 
EPA 6020 
EPA 6020 

5126199 EPA 7470A 

Reporting 

Limit 

0.00100 
0.00200 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 

0.000200 

0.00100 
0.00200 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 

0.000200 

0.00100 
0.00200 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 

0.000200 

0.00100 

0.00200 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 

0.000200 

Result Units 

~ 
0.0182 mg/1 
0.0919 

0.00130 
0.00580 

0.0116 
ND 

ND 
ND 

~ 
ND mg/l 

0.0161 
ND 
ND 
ND 
ND 
ND 
ND 

Water 
ND mg/1 

0.0164 

NO 
ND 
NO 
ND 
ND 

ND 

~ 
0.00~80 mg/1 

0.198 
ND 

0.0161 
0.0156 

ND 
ND 
ND 

Notes* 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical. Inc. 
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" Corp/PEG, Portland 

33 SW Kable Lane, Suite 900 

Portland, OR 97224 

nalyte 

l!!ic 
Barium 
· dmi~m 

rom tUm 
ad 

I
Selenium 

!ver 

ercury 

~ 
Barium 

l
admium 

hromium 

ead 

a:::: 
I 
I 
I 
1-
I 
.I 
~~<ih Creok A"'lytic:;rtlood 

c/~ 
~~stal Burkholder, Project Manager 

Seattle 18939 !20th Av8nue NE. Su1te 101, Bothell, WA 98011-~1508 
4£5.420.9200 lox 425.4<0.9210 

Spokm~e bst Ill IS Momgomerv. Suite B. Spokonl!, WA 99206-47'16 
50~.~J:~4.\J£(1Q ffiX 509.924.9290 

Portlund 94D5 SW ~Ji1niJUs AvDnue, Be ave non. DP. 97008-7132 
503.90G 9200 fox 503.905.92 I 0 

Bend 20354 Empirr! Avnnuo, S1Jile E-9, Bend. OR 97708-1383 
541.3BJ.9310 lax ~·\UR/..7583 

Project CHEVRON #61 001868, Portland, OR 

Project Number: Bl5-200.2A 

Sampled: 5/20/99 

Received: 5/21/99 

Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

Dissolved Metals per EPA 6000/7000 Series Methods 
North Creek Analytical" Portland 

Batch Date Date Specific Reporting 

Number Prepared Analyzed Method Limit 

P90544I-02 

0590660 5/24/99 5/28/99 EPA 6020 0.00100 
EPA 6020 0.00200 
EPA 6020 0.00100 
EPA 6020 0.00100 

" EPA 6020 0.00100 

EPA 6020 0.00100 
EPA 6020 0.00100 

0590771 5/27/99 5/27/99 EPA 7470A 0.000200 

P905441-03 

0590660 5/24/99 5/28/99 EPA 6020 0.00100 
EPA 6020 0.00200 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 

" EPA 6020 0.00100 
EPA 6020 0.00100 

0590771 5/27/99 5/27/99 EPA 7470A 0.000200 

Result Units 

Water 
ND mg/1 

0.0165 

ND 

ND 
ND 

ND 

ND 
ND 

Water 
ND mg/1 

0.0203 

ND 

ND 
ND 

ND 
ND 
ND 

Notes* 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
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www.ncalabs.com 

'Corp/PEG, Portland 
_33 SW Kable Lane, Suite 900 

~ortland, OR 97224 

nalyte 

l!-:aphthenc 

Acenaphthy1ene 

'

-nthracene 

nzo (a) anthracene 
nzo (a) pyrene 

•

enzo {b) fluoranthene 
enzo (ghi) perylene 
enzo (k) fluoranthene 

Chrysene 
.ibenzo (a,h) anthracene 
.uoranthene 

Fluorene 

•

deno (1,2,3-cd) pyrene 
aphthalene 
henanthrenc 

&~;:::ate: 2-F/uorobiphenyl 
t:rrogate: .Nitrobenzene-d5 

Surrogate: p-Terphenyl-dl 4 

~aphthene 
Acenaphthylene 

l nthracene 
enzo (a) anthracene 

Benzo (a) pyrene 

f.
nzo (b) fluoranthene 

· nzo (ghi) perylene 
enzo (k) fluoranthene 

~
hrysene 

ibcnzo (a,h) anthracene 
uoranthene 

Fluorene 

l deno (1,2,3-cd) pyrcne 
aphthalene 

Phenanthrene 
rene 
rrogate: 2-Fluorobipheny! 

~rystal Burkho der, Project Manager 

Seattle 18939120th A"r.rlue NE, Suite 101. Bothell, WA 98Ull-950ll 
42o 420.9200 lux 42~A20.92l o 

Spokane b•t illl5 Mor.tgornr,ry, Suite 13, Spokane. WA 99205-4776 
50~.824.9200 t"x ~09.924.9290 

Portland 94G5 SW Nimbus .1\venue. Bee"crton. OR 3700R-1132 
503.906.8200 fax 503.~!05.91.1 0 

Bend 2G35ol Empire Avenuo, Sui;e E-~. Br.r:d, OR 97703-1883 
541 383.9:110 tax 54U32.75118 

Project CHEVRON #610018o8, Portland, OR 
Project Number: B 15-200.2A 

Sampled: 5/20/99 
Received: 512!199 
Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch 
Number 

Date 
Prepared 

Date Surrogate 
Analyzed Limits 

Reporting 
Limit Result Units 

0590663 5124199 

" 

" 

., 

" 

" 

0590663 5124199 

" 

" 

,, 

P905441-0l 
5128199 

" 

" 

" 

" 
37.0-/35 
48.0-140 
25.0-147 

P905441-02 
5/26/99 

" 

37.0-135 

0.500 ND 
0.500 ND 
0.500 ND 
0.500 0.726 
0.500 2.29 
0.500 1.39 

0.500 2.60 
0.500 1.28 
0.500 0.958 

1.00 ND 
0.500 1.25 
0.500 ND 
0.500 1.74 

0.500 ND 
0.500 ND 
0.500 1.67 

75.8 
60.2 

90.3 

0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 

0.100 ND 

0.100 ·ND 

0.100 ND 

0.200 ND 
0.100 ND 
0.!00 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 

62.3 

Water 
ug/1 

% 

" 

Water 
ug/1 

" 

" 

% 

Notes* 

1 

*Refer to end of report for te;r:t of notes and definitions. 
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www.ncalabs.com 

·Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

urrogate: Nitrobenzene-d5 
Surrogate: p-Terphenyl-dl4 

~ 
Acenaphthene 

.cenaphthy lene 
nthracenc 
enzo (a) anthracene 

Benzo (a) pyrene 

Ienzo (b) fluoranthene 
'enzo (ghi) pery lenc 

Bcnzo (k) fluoranthene 

~hrysene 
ibenzo (a,h) anthracene 
luoranthene 

Fluon···e 

tdeno (1,2,3-cd) pyrene . 
aphthalene 

Phenanthrene 
yrene 

-~---~----· 

urrogate: 2-F/uorobipheny/ 
urrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-d I 4 

L 
Acenaphthene 

.cenaphthylene 
nthracene 
enzo (a) anthracene 

icnzo (a) pyrene 
enzo (b) fluoranthene 
enzo (ghi) perylene 

Benzo (k) fluoranthene 

lhrysene 
1 benzo ( a,h) anthracene 

f[uoranthene 

~uorene 
deno (1,2,3-cd) pyrene 

~orth Creek An'lytk,l- PMl'"d 

~ I''""' Bud<ho~'"'"" 

Seattle 18939 120111 Avenue NE, Suite 101, B nthell, WA 980 11 "9508 
425.420.3200 fo.x 425.420.9210 

Spokane E~st 1111:, lvlontuomery, S11ite B, Spoka'le, WA 99206·477o 
sog_~24 '!lOll fax 509 924.9290 

Porlland 9405 SW Nimbus Av~r:u~. Beaverton, OR 97008"7132 
503.906.9200 fax 503.906.921 D 

Be11d 2035·1 Empirr. Avenue, Suite E-9, Bend, OR 97708--1883 
541.383.9310 fax 54!.382.'/oBU 

Project: CHEVRON #61001868, Portland, OR 
Project Number: B15-200.2A 

Sampled: 5/20/99 
Received: 5/21199 
Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch Date Date Surrogate Reporting 
Number Prepared Analyzed Limits Limit 

P2054~1-02 

0590663 5/24/99 5126/99 48.0-140 
,, 

25.0-147 

f2Q544l-03 
0590663 5/:',4/99 5/26/99 0.100 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.[00 

" 0.200 
0.100 
0 100 
0.100 
0.100 
0 100 
0.100 

------·-·--·-· 
" 37.0-135 

48.0-140 
25.0-147 

P2Q5Hl-Q4 
0590663 5/24/99 5/26/99 0.100 

" 0.100 
0.100 
0.100 
0.100 
0.100 

" 0.100 
0.100 
0.100 
0.200 

" 0.100 
0.100 ,, 
0 100 

Result 

74.2 
75.8 

ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

59.7 
69.1 

86.0 

ND 
ND 
NO 
·ND 
ND 
J:;.lD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Units 

% 

" 

Water 
ug/1 

" 

% 

~ 
ugll 
,, 

Notes* 

"'Refer to end of report for te.tt of notes and definitions. 
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www.ncalabs.com 

Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 
ortland, OR 97224 

Analyte 

·1-28 (continued) 
1 aphthalene 
Phenanthrene 

rene 

rrogate: 2-F/uorobipheny/ 

Surrogate: Nitrobenzene-d5 

lrrogate: p-Terphenyl-d/4 

I· 
I 
I. 
I 
I 
I 
I 
I 
I 
~orth Creek Analytical - Portland 

Soattle i8838120th AvHnue NE. Suite 101, Bothell. WA S8011·~o08 
42o.4'l0.9200 lax 425.420.~210 

Spokane Eo•lll115 M~mgornery. Suite B, Spok~rw. WA 99206-4775 
509.924.92110 fox !i09.924.9290 

P0!1la11d 9405 SW Nimbus Avenue. Beave.non, OR 9/008-7132 
503.306.9200 iax 503.906.92 i 0 

Bend 20:lo4 Empire tw~nuc, Suite E-9, Bend. OR 97708·1883 
541.383.9310 fox 541.:182.75118 

Project: CHEVRON #61001868, Portland, OR 

Project Number: B l5-200.2A 

Sampled: 5/20/99 
Received: 5/21199 

Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch Date Date Surrogate Reporting 

Number Prepared Analyzed Limits Limit Result Units 

r9!.lS44t-!.l4 Wlli!: 
0590663 5/24/99 5/26/99 0.100 NO ug/1 

0.100 NO 
0.100 NO 

37.0-135 66. I % 
"<1 480-140 75.0 

25.0-147 86.9 

Notes* 

• Refer to end of report for text of notes and definitions. 

North Creek Aaa/ytica/, Inc. 
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www.ncalabs.com 

Corp/PEG, Portland 

33 SW Kable Lane, Suite 900 
Portland, OR 97224 

't: 0590720 

Benzene 

l
luene 

hylbenzene 

ylenes (total) 

(:"<""' 4-BFB 

Benzene 

·~~~::nzene 
tlf;lenes (total) 
-------·~4~-B~F=B~---------

trix ike 

Benzene 

l luene 

hylbenzene 

Xylenes (total) 

Benzene 

l lucne 

hylbenzene 

Xylenes (total) 
rrogate: 4-BFB 

nzene 

luene 

Ethylbenzene 

lenes (total) 

rrogate: 4-BFB 

North Creek Analytical -Portland 

I c.& 
rstal Burkholder, ProjecL Manager 

Saattle 18939 1201h Avenue NE. Suite 101, Bothell. WA 98011-9508 
q25M0.9200 lax ~25.420.921U 

Spokane East 11115 ;,1omgomer1·. Suite B. Spukane, WA 99206-4776 
509.924.9200 t~x 509.924.0290 

Portland 940~ S'A' Nimous AVe1u10, Beaverton. OR ~71108-7132 
:,o3 906 9200 tax 503.906.921 o 

Bend 20354 Empire Avenue. Suite E-9, Bend. OR ~170H-18U3 
~1UII:l~ol0 l~x 5di3~V5B8 

Project: CHEVRON #61 001868, Portland, OR 

Project Number: B15·200.2A 
Sampled: 5/20/99 

Received: 5/21/99 
Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

. ,_~t~x ·p'er EPA: l\tiett1o_a s_ozoA/Quaiity tont}or '. · 
· · · · <~f!rt~ cre_eJiA#ilth)p~j~:rRhi~J}~ :· :, · ·· ·· 

~-- .. , 

Date 

Analyzed 
Spike 

Level 

Sample 

Result 

Date Prepared: 5/26/99 
0590720-BLKl 
5/26/99 

t/ 

0590720-BS2 
5/26/99 

" 

0590720-MSl 
5/26/99 

50.0 

20.0 
20.0 
20.0 
60.0 

.. __ --·--·- ·-----
50.0 

P905446-03 
20.0 771 
20.0 69.3 
20.0 6.49 
60.0 195 

----
50.0 

0590720-MSDI P905446-03 
5/26/99 20.0 771 

20.0 69.3 
20.0 6.49 
60.0 195 
50.0 

Date Prepared: 5/27/99 
0590754-BLKI 
5/27/99 

" 

50.0 

0590754-BS2 
5/27/99 20.0 

QC 
Result 

ND 
ND 
ND 
ND 

42.0 

17.8 
18.6 
18.5 
56.4 
48.8 

787 

87.3 
382 

. 246 

51.7 

775 
85.7 
375 

246 
50.2 

ND 
NO 
ND 
ND 

48.7 

17.1 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Notes* 

Extr~ction Method: EPA 5030 

ug!l 0.500 
0.500 
0.500 

1.00 ____ , ____ 
75.0-120 84.0 

ug/1 67.0-130 89.0 
75.0-126 93.0 
76.0-124 92.5 
75.0-126 94.0 

----------------
75.0-120 97.6 

ug/1 67.0-130 80.0 
75.0-126 90.0 
76.0-124 NR 2 
75.0-126 85.0 
75.0-120 103 

ugil 67.0-130 20.0 13.0 120 2 
75.0-126 82.0 13.0 9.30 
76.0-124 NR 15.0 2.15 2 
75.0-126 85.0 13.0 0 
75.0-120 100 

Extraction Method: EPA 5030 

ug/1 

" 

ug!l 

0.500 
0.500 
0.500 

1.00 
75.0-120 

67.0-130 

974 

85.5 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
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www.ncalabs.com 

T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

olucnc 

Ethyl benzene 

lylenes (total) 
urrogate: 4-BFB 

I 
I 
I 
I 
I 
I 
I 

I 
I 

·--.;'•.: 

North Creek Analytical- Portland 

I # 
I""'"' B"'khol~'"''" 

TM 

Seattle 1~939 I 20th Avenue ~-JE, Suite 101, Bethell. WA 9801\-950H 
425 420.~200 l(lx 425.420.9210 

Spukonc tilS( \I! 15 Montgcmary, Suite B, Spoknne, 'eVA ~9206-4776 
5og 924 9200 h1x so~.924.9290 

Portland a405 SW Nimbu~ A•,enue, Beaverton, OR 97008-7132 
503906 9200 tax 503.906 32\0 

Bend 20354 Empire A•,enue, Suit9 E-9, Bene, OR 97706-!883 
5413839310 lox54UB27588 

Project: CHEVRON #61001868, Portland, OR 

Project Number: Bl5-200.2A 

Sampled: 5/20/99 

Received: 5/21/99 

Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

-~>BTEX· pe,J· EPA Method;SO:iCI;\';Quality:CohirOI - · 
-' ·:'>:>: Npr~h. ~reek Ar~!Yt!_c~~ ~:rprlaHft: ·· 

·;:- .. · 

Date 

Analyzed 

Spike 

Level 

Sample 

Result 

QC Reporting Limit Recov. RPD RPD 

0590754-BSl 

5/27/99 20.0 

20.0 

60.0 

50.0 

Result Units 

17.4 ug/1 
17.6 

54.0 
49.2 

Recov. Limits % Limit % 

75.0-126 87.0 

76.0-124 88.0 

75.0-126 90.0 
75.0-120 98.4 

Notes* 

*Refer to end of report for text of notes and definitions. 
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T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Sea11!e 18938 I 20th A•1enue NE, Suile 101, Bolhe!l, 'NA ~801 1-9508 
425.420.9200 fax 425.420.9210 

Spokane Easl 11115 Monlgomery, Suite B. Spo<ane, Wft. 99206-4776 
509.924.9200 lax 509 924 9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.905.9200 tax 503.905.9210 

Bend 2035·1 Empire Avenue, Su1te E-9, Bend, Oli 97708-1883 
541.383 9310 fax 541.382.758B 

Project: CHEVRON #61001868, Portland, OR 

ProjectNumber: B15-200.2A 
Sampled: 5/20/99 

Received: 5/21/99 

Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

· .. __ -,~:t;;:i;~-t?t~l;M~~~~fr~t:~~~:,~.9~o(?9Q.9 ~-~~i-~~iM~tll~.a~t9?~-~~tr 
-~-;'~!;~::·~:->:;::,:::-.f;\~::;1:! :,':P ~::il'f~f~~::9r~~~ ·4.-~~Jrfic~t.:: ~Mt.'~.9!i.::: . . . · 

1:: 0590701 
Jan 

Arsenic 

•

arium 
admium 
hromium 

Lead 

l elenium 
ilver 

~~: 
l

admium 

hrommm 
ead 

Selenium 

lilver 

Duplicate 

'

rsenic 

arium 
admium 

Chromium 

~~~e~ium 
Silver 

tatri_x Spike 
rsemc 

Barium 

l admium 
hromium 

Lead 

l elenium 
ilver 

ike 

North Creek Analytical -Portland 

I 
I"''"' BU<kho~m'l\" 

Date 
Analyzed 

Spike 
Level 

Sample 

Result 

Date Prepared: 5/25/99 

059070l·BLK1 
5/29/99 

!:!521l71lH~Sl 

5/29/99 0.100 

0.100 
0.100 

0.100 
0.100 

611199 0.100 

5/29/99 0.0500 

0590701-DUPl 

5/29/99 

P2Q5434-!ll 

ND 
0.183 

ND 
ND 

0.0360 

ND 

ND 

!l5207!ll·~Sl P905434.01 

5/29/99 0.100 ND 

0.100 0.183 
0.100 ND 
0.100 ND 
0.100 0.0360 

0.100 ND 
0.0500 ND 

0590701-MS2 P905433-01 

6/1/99 0.100 0.442 

QC Reporting Limit Recov. RPD RPD 
Result Units Recov. Limits % Limit % Notes* 

Extraction Method: EPA 200/3005 

ND mg/1 0.00100 
ND 0.00200 
ND 0.00100 

ND 0.00100 
ND 0.00100 

ND 0.00100 
ND 0.00100 

0.102 mg/1 80.0-120 102 
0.101 80.0-120 101 
0.106 80.0-120 106 

0.0950 80.0-120 95.0 

0.0999 80.0-120 99.9 
0.114 80.0-120 114 

0.0524 80.0-120 105 

ND mg/1 20.0 

0.185 20.0 1.09 
ND 20.0 

ND 20.0 

0.0365 20.0 l.3S 
ND 20.0 

ND 20.0 

0.0960 mg/1 75.0-125· 96.0 
0.292 75.0-125 109 

0.110 75.0-125 110 
0.0990 75.0-125 99.0 

0.136 75.0-125 100 
0.0120 75.0-125 12.0 3 
0.0230 75.0-125 46.0 3 

0.566 mg/1 75.0·125 124 

*Reftr to end of report for text of notes and definitions. 
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www. nca/abs. com 

T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Seilt11e 1993~ I 20th Avenue NE, Suitl! 101, Bo;llell, WA 9o011·9508 
425 42G.9i011 lax 4~5A~fl.921D 

S111lkaJW E:1s1 11115 Montga111ary, Suit" B. 5rokane, WA 99206-~776 
50S.924.9200 lax 50G.924.9290 

Portland 9405 SW Nimbus Aver1ue, Beaverton, OR 9700~·7132 
503906.9200 lax 503906.9110 

Bend 203o4 Empire AverRte, Suite E·9, Bend, 0f1 97708-18113 
541 38:UIJ1 0 I ax 541.3HU588 

Project: CHEVRON #61001868, Portland, OR 

Project Number: B 15-200.2A 

Sampled: 5/20/99 

Received: 5/21199 

Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

. ' To tat Mehi!s. per EPA 6.000t7oo'o Series Metliods/Qmility Control 
· · · '. ·· . <.' : North ·creek Analytical - Portland . · · 

·,. 
' . -~ . 

ta~rix Spike (!:O!Itinued} 
anum 

Cadmium 

•

hromium 
ead 

elenium 

.Silver 

latch: 0590730 

Blank 

~;:ury 
.Mercury 

~ 
Mercury 

~ 
Mercury 

ike 

I 
I 

··'· ·:·· 

North Creek Analytical - Portland ,. 
~rystal Burkholder, Project Manager 

. ! . '! ,'.! ! > ! ' • ,, .i ' ' ·~ ) : : ' 

Date Spike Sample QC 

Analyzed Level Result Result 

0590701-MS2 :r9!:!)4J~H!1 

5/29/99 0.100 0.120 0.226 

0.100 NO 0.109 

0.100 NO 0.104 

0.100 NO 0.0996 

6/1/99 !,1.100 ND 0.1!4 

5/29/99 0.0500 NO 0.0332 

Date Prenared: 5/26/99 

052073!:)-BLK! 

5/26/99 ND 

059!:!73!:!-BS t 
5126199 0.00500 0.00475 

052073!,!-DQPl P205441-!:!l 

5/26/99 ND ND 

059073Q-D u:r2 P204562-Q6 

5/26/99 0.00632 0.00628 

0520730-DU~3 P20459Q-{H 

5/26/99 0.00306 0.00313 

0590730-MSl P205441-01 

5/26/99 0.00500 ND 0.00485 

0520730-MS2 P20!l442-06 

5/26/99 0.00500 ND 0.00509 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Notes* 

mg/1 75.0-125 106 

75.0-125 109 

75.0-125 104 

75.0-125 99.6 
75.0-125 114 
75.0-125 66.4 3 

Extra~:ti2!1 Met!J2d: M~tab 

mg/1 0.000200 

mg/1 80.0-120 95.0 

mg/1 20.0 

mg/l 20.0 0.635 

mgll 20.0 2.26 

mgll 75.0-125 97.0 

mgll 75.0-125 102 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 11 of 15 
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Seattle lB9J9 I 20th Avenue NE, Suite 101. Bothell. >VA 98011-9508 
425.420.8200 fax 425.420.9210 

Spukane Eilst i 1115 Mnnl~omery, Suite B, Spokane, WA 89206·4776 
su~ '049200 f~x 509.92<1.9<'~0 

Portla11d 9405 SW Nimbus Avenue, Buavurton, OR S7ntl8~7132 
503.906.92110 ~~- ~03.906.9210 

Bend 20354 (mpire Avenue, Suite E-~. Bend, OR 97703-1383 
541.383.9310 fax 541.382.7588 

T Corp/PEG, Portland Project: CHEVRON #61001368, Portland, OR Sampled: 5/20/99 

233 SW Kable Lane, Suite 900 Project Number: B15-200.2A Received: 5/21/99 

Portland, OR 97224 Project Manager: Kelly Kline Reported: 6/4/99 14:45 

I: . -.- . · · ·::·- · +, :·· ~. ,, ~ · :. =~i.ssqlve_~:M_~~~~~.perE,PA :6o:~.917~0?. ~e_r.i~s·~etil:~ds/Qu~Iity t?Iitrol < <::: <:X · · · :•: .. · 
~:.·'·'{j{':<~,r:;~:::·-";;·,:::·:;;:, ' ,.···.,.· .. --· .. •.·-.-······ -:N.~rt~·cree~j\~airtl~~~ .. -fqr:H~.I'!4, · _-·.· ." ,. : '> :·::;.;:·.,.<:::.::-;::·:.::: 1i';: .. · 

nalyte 

a== 0590660 

Arsenic 

•

arium 

admium 
hromium 

Lead 

l elenium 
ilver 

~:~ 
Cadmium 

l hromium 
ead 

Selenium 

lilver 

Duplicate 

•
rs~nic 
anum 

admium 

Chromium 

a:~~ium 
Silver 

f.atri_x Spike 
• rsemc 

Barium 

l admium 

hromium 

Lead 

l elenium 

ilver 

~atri_x Spike Dup 
rsemc 

North Creek Analytical - Portland 

I 
~rystal Burkholder, Project Manager 

Date 

Analyzed 

Spike 

Level 

Sample 

Result 

Date Prepared: 5!24/99 

0590660-BLK1 

5/25/99 

" 

0590660-BS: 1 
5/28/99 0.100 

0.100 

0.100 

0.100 
0.100 

611199 0.100 

5/28/99 0.0500 

0590660-D!,!Pl f:9QS442::!1~ 

5128199 0.0302 

0.0625 

ND 
ND 

0.00260 

ND 

ND 

!:!52066!:!-MSl P905442-03 
6/1/99 0.100 0.0302 

5/28/99 0.100 0.0625 

0.100 ND 

0.100 ND 

0.100 0.00260 

0.100 ND 
0.0500 NO 

!15206!;10-MSDI P20S446-0J 
611/99 0.100 0.0302 

QC 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.104 

0.102 
0.107 

0.0991 

0.101 

0.110 

0.0532 

0.0319 

0.0657 

ND 

ND 

0.00230 

ND 

NO 

0.146 

0.173 

0.107 

0.105 

0.104 

0.109 

0.0548 

0.144 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Notes* 

Extraction Method: EPA 2Q0/3005 

mg/1 0.00100 

0.00200 

0.00100 
0.00100 

0.00100 

0.00100 
0.00100 

mg/1 30.0-120 104 

80.0-120 102 

30.0-120 107 

80.0-120 99.1 
80.0-120 101 

85.0-115 110 

80.0-120 106 

mg/1 20.0 5.48 
20.0 4.99 

20.0 

20.0 
20.0 12.2 

20.0 

20.0 

mg/1 75.0-125· 116 

75.0-125 110 
75.0-125 107 

75.0-125 105 
75.0-125 101 

75.0-125 109 

75.0-125 110 

mg/1 75.0-125 114 20.0 1.74 

*Refer to end of report for text of notes and definitions. 
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f Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Seattle 18939 \20th Avenu• NE, Suiw 101, Bothell. WA 38011·9508 
425 4"0c9200 foX 42~i 420.9210 

Spoknue F.ast11115 Mantgonwry, Suite B. Spoken~. 'NA 99/0IH776 
509 924 ~200 lax 509.924.9290 

Portland 940~ SW Ni111h11~ Avenue, Beaverton. OR ~1008·7132 
503.906.9200 f~x 503.906.9210 

Bend 20354 Empire AvP.nue, Suite E·9, Bend, OR 97708·1883 
541.31n.9:l1G lnx 54 i.JBV588 

Project: CHEVRON #61001868, Portland, OR 

Project Number: B 15-200.2A 

Sampled: 5/20/99 

Received: 5/21/99 

Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

·· ·· :;,;;Jj~~si:;We<pM~t~ls~p'er·J!:fA·~o·oonQoos.e.Hes'l\~eth:Oiis/Q\hiilcy control : · c ,, • 

TL><;~' :~·< :/··.<':;')l]iN"~r~~-C:re~·kA.r~'Yfi~~~ ,:.f.ilnl~:##: < '.· :·; :cc·' .;'·:i<', · · 

•

hromium 

ead 
elenium 

Silver 

lllatcb: 0590771 

llli!.n.k 

C"ry 

Mercury 

&atrix Spike 
Mercury 

~atrix Spike Dup 
ercury 

I 
I 
I 
I 

North Creek Analytical - Portland 

' ~rystal Burkholder, Project Manager 

Date 
Analyzed 

Spike 

Level 

0590660-MSDI 

5/28/99 0.!00 

0.100 
0.100 

0.100 

().100 
0.0500 

Sample 

Result 

P905446-03 

0.0625 

ND 

ND 

0.00260 

ND 
ND 

Date Prepared: 5/27/99 

0590771-BLKl 

5/27/99 

0590771-BSl 

5127/99 0.00500 

0590771-DUPJ 

5/27!99 

P905446-03 

ND 

0590771-MSt P905446-03 

5127199 0.00500 ND 

0590771-MSDJ 

5/27/99 0.00500 

P905446-03 

ND 

QC 

Result 

0.173 

0.107 

0.!04 

0.103 

0.108 
0.0546 

ND 

0.005!6 

ND 

0.00515 

0.00516 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Notes* 

mg/1 75.0-125 110 20.0 0 

75.0-125 107 20.0 0 

75.0-125 104 20.0 0.957 

75.0-125 100 20.0 0.995 

75.0-125 108 20.0 0.922 

75 0-125 109 20.0 0.913 

Extraction Method: Metals 

mg/1 0.000200 

mg/1 80.0-120 103 

mg/1 20.0 

mg/1 75.0-125 103 

mg/1 75.0-125 103 20.0 0 

*Refer to end of report for text of notes and definitions. 
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www. ncalabs. com 

T Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 
ortland, OR 97224 

TM 

SeaUic 18939 I 20th Avenue NE, Su1te 101, llothcli, WA 98011-%08 
•\25.420.9200 fax 425 ~2o.mo 

Spokane Eas111115 Montgomery, SUite B, Spokane, WA nfi206·4Titi 
509.924.9200 tnx 509.924.9290 

Portland 9~05 SW N1mhusAvenue. Beaverton, OR 97008-7\32 
503.906.9200 I uX 503.906.9210 

Bnnd 20354 Empire Avenue, Suite E-9, Bend. OR 97708-1303 
541.383.93111 fax 541382.7588 

Project: CHEVRON #61 001868, Portland, OR 
Project Number: B 15-200.2A 

Sampled: 5/20/99 

Received: 5/21199 
Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

,.-·roly~~cl~a;;·:Aroma)iC ~ompoUHCIS per EPA $27_Qtij;.stM/QlialitY·con.trot~···- -:_~<: 
.;~~~::~:_~, -~~. :_·_;~:-_;·< : ___ - _- ~::/~-~~--::~-:l'l.~"ftp: cr·~~J{ --A-!!~'Y!.~~~~:;~:.f.~tt.l~~~} ::·~ :-~· :-: · ~ ·_. -.. _:~~ :~ <~ ~ • - • • • 

Analyte 

'atcb: 0590663 
lank 

l
cenaphthene 

cenaphthylcnc 
nthracene 

Benzo (a) anthracene 

•

enzo (a) pyrcnc 
enzo (b) fluoranthene 
enzo (ghi) perylene 

'

enzo (k) fluoranthene 
hrysene 
ibenzo ( a,h) anthracene 

Fluoranthene 

l luorenc 
ndeno ( 1 ,2,3-cd) pyrene 

Naphthalene 
henanthrene 

. rene 
urrogate: 2-Ffuorobiphenyl 

Surrogate: Nitrobenzene-d5 

rurrogate: p-Terphenyl-dl 4 

L.CS 

~
ccnaphthcne 

enzo (a) pyrene 
yrene 

Surrogate: 2-Fluorobiphenyl 

l urrogate: Nitrobenzene-d5 
urrogate: p-Terphenyl-dl 4 

urrogate: 2-Flzwrobiphenyl 
urrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-d 14 

I 
focth C"ok An.Jytk•l- Portlmd 

Date Spike 
Analyzed Level 

Date Prepared: 5/24/99 
0590663-BLKl 
5/26/99 

" 

2.50 
2.50 ,, 
2.50 

!:!S2!Ui2~-HS1 
5/26/99 5.00 

5.00 
5.00 
2.50 
2.50 

II 2.50 

{!520223-BSDl 
5/26/99 5. 00 

5.00 
5.00 

2.50 
2.50 
2.50 

Sample 
Result 

QC 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

1.60 
/_7/ 

2.07 

2.97 
5.50 
3.31 
135 
/.45 
1.91 

3.33 
5.66 
3 25 
1_60 

1.76 
!.93 

Reporting Limit Recov. RPD RPD 
Units Recov. Limits % Limit % Notes* 

Extraction Method: EPA 3520/600 Series 

ug/1 0.100 
0.100 

0.100 
0.100 
0.100 

0.100 
0.100 
0.100 
0.100 
0.200 
0.100 
0.100 

0.100 
0.100 
0.100 

0.100 
37.0-135 64.0 
48.0-140 68.4 
25.0-147 82.8 

ug/1 50.0-150 59.4 
50.0-150 110 
50.0-150 66.2 

37.0-135 54.0 
48.0-140 58.0 
25.0-147 76.4 

ug/1 50.0-150 ' 66.6 60.0 11.4 

50.0-150 113 60.0 2.69 

50.0-150 65.0 60.0 1.83 

37.0-135 64.0 
48.0-140 70.4 
25.0-147 77.2 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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T Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 
ortland, OR 97224 

Note 

Seattle 1893~ 1201h Avenu~ Nt. Sltite 10!. Bothell, INA 98011-9508 
425.420.9200 f"x 425.420.9210 

Spilk~ne East 1111:, Mnmgomer1•, Suite B. Spokane, WA 99206-~776 
509.924.9200 lox 509.924.9290 

Portland 9405 SvV Nimbus Avenue, Buaverton. OH 97008-713/ 
503 906 92011 lax 503.906.9210 

Bend 20354 Etnpirc Av~m1e. S11itc E -9. Bend, OR 97708-1883 
541.383.9310 lax 54\.382.7588 

Project: CHEVRON #61001868, Portland, OR 
Project Number: 8 l5-200.2A 

Sampled: 5/20/99 
Rer.:ei ved: 5/21/99 

Reported: 6/4/99 14:45 Project Manager: Kelly Kline 

Notes and Definitions 

I 

• Reporting limits raised due to dilution necessary for analysis. 

I 
The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of analyte 
already present in the sample_ 

The spike recovery for this QC sample is outside of established control limits due to sample matrix interference. 

" 
Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

dry 

J.ccov. 

I 
I 
I 
I 
I 
I 

Not Reported 

Sample results reported on a dry weight basis 

Recovery 

Relative Percent Difference 

forth Creek Analytical- Portland 

"~ 
lrystal Burkholder, Project Manager 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 15 of 15 
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~
NORTH 
~CREEK 

- .__ANALYTICAL 

IR9J9 I 20th Avenue N.E,, Suite 101, Bnthcll, WA 98011-9508 

East 11115 Montgomc!)', Suite 11, Spokane, WA 98206-4779 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

)i'U' 
(425) 481-9200 

(509) 924-9200 

( 5[)3) 906-9200 

L• I_.. 

FAX 485-2992 

FAX 924-9290 

FAX 906-2202 a 
CHEVRON U.S.A., Inc. CHAIN OF CUSTODY REPORT 

..... ~ 

Laboratory Turnaround 

'~ . - - _- .CUJ!lVit()N INF0~110N?.lr~ii ",.. : .~~ ~~- . · ·, ·,~·- f!:,~~Y.!~Yn:u -~~ --~'l'iVif-"<?.·.·:.-.t,•-, .• ~.,.: Time -----'"'·-·-- "~'-" ...... , .. ,_ ... ,. ... -·- (.~J;f!f~li',-",~! ' ·~;m~: -;:-r, ~7;-~;::;.t·;:·-- .. ~:;~:;:··-,-~-\f-~~~~ 2.4-- --
Facility Number: , J bO /'1._ b'Y: [] I Business Day 

Site Address: ~ ~ 3 J 'l) W W~ AirL Address: 7--- 2 3 3 v :S W ~ l-vt_ I S..V,. -k "\OO 1 61~ 'f !=.J 3 Business Days 

City, State, ZIP: Yo1 tW O(L 17-1- ( 0 \:br+/J ()Q_ ?J?z-zt..~ [J 5 Business Days 

Service Code: 0 Site Assesment Phone: 50 J- (.J1.~ (, '36f"' Fax: tJ03 -651- 1V-~2 ~ays 
Service Order: 0 Remediation 

Project Manager: ~ j:.fl.i_~ Airbill#: Cost Element: 75 I 00100 0 O&M [] 3 Day Air S:lmples --

0 GWM Sample Collection by: J:);k LJA A~ (Pie"'e Selecl One) 

i] Chevron Project Manager: II~-

0 AK 0 OR 0 WA 0 NWSeries 
~ 

~ 

~ 
1 

~- >< "' "' 'E r~ ~ 
~ 

~:a 
"' ~ ~ g 

-~ ~ 
,_ 

II "' -~ '§ 0 

~~~ ~~ t ~ 
8 + ~ 

., ., :;j 
~0 ~~ a e>::;:; 

~ ~ ~"d '(j.,!:! .,Q 
u ., t:!N ., "' '-0 

_Oj\~ "; It OF 5 -- ., au :2111 VJN VJN 

~i ~c ::c 9 C( o-o .,o 

:I: :I: ' c 'd MOO .gu ;;goo Eoo "§ SAMPLING MATRIX CON- ::c ::c ::C£ ::CU'l ~~ .,c. u(t u(t ~~~ ~ ti SAMPLE INDENTTFICAT!ON DATE/TIME (W,S,O} TAINERS 
Q. Q. 

~ Q. ~Jj ~~ ., ... 
NCA SAMPLE NUMBER E- E- !- ::CUJ Q. 0 OUJ OUJ 

r. C.R-¥ ' j-26~f':2s --lV 1 X .I)( X 
2. C6?-4 ~r2o /'Jn~ ~ w ~~ "'A- ;( y '/ 
3_ c f2.'f -D y7"'~t.t:l.(i \;\) s. 1:- ·-r 'A !;( 
4_ £-l~ ~1"% J£:; ;u vJ tf 

"" 
K X 

\. 

5. 

6. 

7_ 

8. 

9. 

10_ 

H;J:uisheif~y~ Firm: Date &'lime 
R~:.~:;~ 

Dale& Time Additional Comments: 

I. ~ ..;rf/ "'-- ~7crP. S'-2!-n· ~8JD 5-ZJ. 'lq (}93() 

2. ~~ AfZIIJ-- 5-2/f'? 5-21-?9 /300_ ~---~k &!hdv ),} r J._ 5 -JJ-~Cj /3 t)O .,. 
{/ 

3. -

"""" «> 
«> 
'lll:t 

"""" 0 
0 
a. 
0 
(..) 



ff7m~~TM 
t1 tif\W(J);J 
www.ncalabs.com 

Corp/PEG, Portland 

33 SW Kable Lane, Suite 900 
Portland, OR 97224 

Seatlle 18939120th Avenue ~JE. SuitB 101, Bothell, WA 98011·9508 
425.420.9200 f~x 425.420.9210 

Spokane East 11115 Montgomery. Suite B. Spoknn~ WA 99206-4776 
509.924.9200 filx 509.924.9/.BO 

PortlAnd 9405 SW Nimbus Avenue. Be overton. OR S/On8-'113?. 
501906.9200 fax 503.9D6.n1o 

Bend 20354 Ernpire Ave nuB, Suitu E-9, Bend. OR 91708-1833 
541.383.931 0 fax 541.382.7588 

Project: CHEVRON#6100!868, Portland, OR 
Project Number: B 15-200.2A 

Sampled: 5/21199 
Received: 5/21/99 

Reported: 6/9/99 16:50 Project Manager: Kelly Kline 

ANALYTICAL REPORT FOR SAMPLES: 

pie Description 

B-30 

I.]] 
,

-14 

·9 

1·10 
TBILB 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Laboratory Sample Number Sample Matrix Date Sampled 

P905446-0I Water 5/21/99 

P905446-02 Water 5/21/99 

P905446-03 Water 5/21/99 

P9054~6-04 Water 5/21/99 

P905446-05 Water 5/21/99 

P905446-06 Water 5/21/99 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. 
This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 1 of 18 
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www.ncalabs.com 

- Corp/PEG, Portland 
33 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
alyte 

e::: 
thylbenzene 

lenes (total) 
4-BFB 

l:~~ene 
Toluene 

thylbenzene 
ylenes (total) 
rrogate: 4-BFB 

l:~!ene 
Toluene 

thy! benzene 
ylenes (total) 
urrogate: 4-BFB 

l:.zene 
Toluene 

thy I benzene 
ylenes (total) 

4-BFB 

~~~ene 
Toluene 

hylbenzene 
ylenes (total) 

4-BFB 

I 
I 

North Creek Analytical- Portland 

IM 

Seattle 1393~ I 20th Avenue NE, S11it•" 101, Batlmll. WA 98011-9508 
425.420 9200 !ax 425.420.9210 

Spok•ne East 11115 MOIH!JOmery, Suite B. Spokane, WA ~lH?0~-4176 
50'1 9l4.9200 lox 509.924 9290 

Portland 9405 SW r'imbus A•1enue, Be2verton, OR 97008-7132 
503.906.92110 l~x 501906.9210 

Bend 20:154 Empire AvBnue, Suite E-9, Bend. OR 97708·1883 
~41.383.9310 lax 541.382.7538 

Project: CHEVRON #61001868, Portland, OR 
Project Number: B 15-200.2A 

Sampled: 5/21199 
Received: 5/21199 

Reported: 6/9/99 16:50 Project Manager: Kelly Kline 

Batch 
Number 

0590754 

" 

0590754 

0590754 

" 

0590754 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Date Date Surrogate 
Prepared Analyzed Limits 

P9!)5.446-Q 1 
5/27/99 5/27/99 

" 
75.0-120 

f2Q5.446-02 
5/27/99 5/27/99 

75.0-120 

f2Q544~-Q3 

5/27/99 

75.0-120 

P2Q544fi-Q4 
5127199 5/27/99 

Reporting 
Limit 

0.500 

0.500 
0.500 

LOO 

0.500 
0.500 
0.500 

1.00 

25.0 
25.0 
25.0 

50.0 

0.500 
0.500 

0.500 
1.00 

Result 

84.9 

7.31 
1.53 

10.4 
102 

55.6 
5.53 
2.08 

8.67 
JJO 

900 
37.3 
441 

97.5 
101 

ND 
ND 

ND 
ND 

Units 

Water 
ug/1 

% 

~ 
ug/1 

% 

~ 
ug/1 

% 

lY.atn 
ug/1 

Notes* 

--------
" 75.0-120 

:f2l!S:~Id~-05 
0590754 5/27/99 5/27/99 

" 75.0-120 

96.0 

0.500 4.58 
0.500 4.65 

0.500 2.07 
1.00 5.97 

114 

% 

~ 
ug/1 

% 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 2 of lS 
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I 
Seuttle 11!939 \20th A\mnue NE, Suite 101, Bothell, W/1. 98011·9508 

425420,9200 lox 425.420.9210 
Spokiln~ East 111·15 Montgon,ery, Suil•) B, Spukane, WA 9~206-4776 

509.924.:1200 lax 509.9l4.9290 
Portland 9'W5 SW Nimbus Avenue, Oeaverron, OR 97008-7132 

503 906.9200 fax 503.906.9210 

I www.ncalabs.com 
Bend 20354 Empire Avenue, Suite E-9, Bend, OR 97708-188" 

541.3KJ,9310 fax ~41.3827588 

I IT Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
Batch 

Project: CHEVRON #61001868, Portland, OR 
Project Number: B15-200.2A 

Project Manager: Kelly Kline 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Date Date Surrogate 

Number Prepared Analyzed Limits 

Reporting 

Limit 

P905446-06 
0590720 5126/99 5/27/99 

~B!LB 
enzene 0.500 

Toluene 0.500 

Ethylbenzene 0.500 

y lenes (total) I . 00 
.,...=-__ ;____:_ ______________ .,~-----------·--------------··-~· 

'Surrogate: 4-BFB ~ 75.0-120 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sampl~d: 5/21199 
Received: 5/21/99 

Reported: 6/9/99 16:50 

Result 

ND 
ND 
ND 
ND 

83.0 

Units 

Water 
ug/1 

-----~ 

% 

Notes* 

North Creek Analytical -Portland 

~ry<t«l ""'~oct M'"'gcr 

*Refer to end of report for text of notes and definitions. 
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Seattle 15939 120th Aver.ue NE, Suite 101, BO!hell, vVA 9801 1·950B 
42S420.3200 :ex 4254209210 

~~a tfflfJJP~™ 
I~ biJ !ffl!gU 

Sjoubne Eo"t 11115 Mont~omer'/. S11ite 8. Spokane, WA 99206-4775 
5GS.924.920D fax 5n9.924.9290 

Portland 9405 SW Nimbus Avenue. Beaverton, OR ~700U-7132 
503.906.9200 fax 503.906.9?.10 

www.ncafabs.com 

Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
alyte 

e:~ 
Cadmium 

l hromium 

ead 
Selenium 

l iver 
ercury 

enic 
l:~~um 

Cadmium 

l hromium 
ead 

Selenium 

-~lver 
.ercury 

!!-.14 

lrs~nic 
anum 

Cadmium 

•

hromium 

ead 

elenium 

Silver 

lercury 

»-=2 

l
s~nic 
num 

admium 

l
romium 

ad 
enium 

Silver 

ercury 

North Creek Analytical- Portland 

Crystal Burkholder, Project Manager 

I 

Bend 20354 Empire Avenue. Suite E-9, Be.nd, OR 37708-1883 
541303.9310 faK 541 382 7588 

Project: CHEVRON #61001868, Portland, OR 

Project Number: Bl5-200.2A 

Project Manager: Kelly Kline 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical- Portland 

Batch 

Number 
Date Date Specific 

Prepared Analyzed Method 

0590780 5/27/99 

0590772 

0590780 5/27/99 

0590772 

0590780 5/27/99 

0590772 

0590780 5/27/99 

0590772 

P905446-01 

611199 EPA 6020 

EPA 6020 

EPA 6020 

EPA6020 

EPA 6020 

EPA 6020 

EPA 6020 
5/27/99 EPA 7470A 

P905446-02 
6/1199 EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

" 

5/27/99 

EPA 6020 

EPA 6020 

EPA 6020 
EPA 7470A 

P905446-03 
611199 EPA 6020 

EPA 6020 
EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 
5127199 EPA 7470A 

P905446-04 
611199 

,. 

5/27/99 

EPA 6020 

EPA6020 

EPA 6020 

EPA6020 

EPA 6020 

EPA 6020 

EPA6020 

EPA 7470A 

Reporting 

Limit 

0.00100 

0.00200 

0.00100 
0.00100 

0.00100 

0.00100 
0.00100 

0.000200 

0.00100 

0.00200 

0.00100 
0.00100 

0.00100 

0.00100 
0.00100 

. 0.000200 

0.00100 

0.00200 
0.00100 

0.00100 

0.00100 
0.00100 

0.00100 
0.000200 

0.00100 

0.00200 

0.00100 

0.00\00 
0.00100 

0.00100 

0.00!00 

0.000200 

Sampled: 5!21/99 

Received: 5/21/99 

Reported: 6/9/99 16:50 

Result 

0.0142 
0.0599 

0.00770 

ND 

0.00360 

ND 

ND 
ND 

0.0395 
0.188 

0.00240 

0.0179 

0.0150 
ND 

ND 
ND 

0.0349 

0.116 

ND 

0.00710 

O.oi08 
1'-.'D 
ND 

ND 

0.00390 

0.0481 

0.00210 

0..00210 
0.00190 

ND 
ND 

ND 

Units 

Water 
mg/1 

Water 
mg/1 

~ 
mg/1 

fuRl: 
mg/1 

,, 

Notes~ 

*Refer to end of report for text of notes and definitions. 
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www.ncalabs.com 

Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
nalyte 

~nic 
~~;~urn 

Cadmium 

l hromium 
ead 

Selenium 

.ilver 
a-tercury 

I 
I 
I 
I 
I 
I 
I 
I 
I 

North Creek Analytical- Portland 

I C22?. 
Crystal Burkholder, Project Manager 

I 

Seattle 18939 I 20th Averalll NE, SUI\8 101, Bothell, Wf\ 98011-850H 
425.420.9200 lax 425A20.9210 

S~okorw Ea~tll115 Montgomr.r'/. SuitB B, Spokane. WA 9920G-4"175 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, BeMer1on. OR 9iOIJ3-7132 
502.900.9200 !aO< 502 906 9210 

B~nd 20354 Empire Avenue, Suite E-9. Bend, OR 97708-1883 
541.383.9310 lax 5•\ 1.382.7588 

Project: CHEVRON #61001868, Portland, OR 
ProjcctNumber: Bl5-200.2A 

Sampled: 5/21/99 
Received: 5/21/99 

Reported: 619199 16:50 Project Manager: Kelly Kline 

Total Metals per EPA 600017000 Series Methods 
North Creek Analytical- Portland 

Batch 
Number 

0590780 

0590772 

Date 
Prepared 

5/27/99 

Date Specific 
Analyzed Method 

P905446-05 

611199 EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA6020 
EPA6020 
EPA 6020 

5/27/99 EPA 7470A 

Reporting 
Limit 

0.00 I 00 

0.00200 
0.00100 

0.00100 
0.00\00 
0.00100 

0.00100 
0.000200 

Result Units 

~ 
0.0321 mg/1 
0.0799 

NO 
0.00300 
0.00300 

ND 
NO 
ND 

Notes* 

*Refer to end of report for text of notes and definitions_ 
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T Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 

rnic 
~t:~~um 

I
Cadmium 

hromium 

cad 
Selenium 

.liver 
.-rercury 

enic 
•:;;um 

Cadmium 

l hromium 
ead 

Selenium 

-~lver 
.1ercury 

I 
I 
I 
I 
I 
I 

North Creek Analytical - Portland 

I ~ 
Crystal Burkh~ Manager 

I 

Seattle 18939120th Avenue NE, Suite HJl, Bmhell, WA 98011-9508 
425.420.9200 rax 425.42U.9210 

Spnkane F.ast 11115 Montgomery, Suitr. B, Spokane. INA 99206-4776 
509 824.8200 fox 50\l.~/4.9280 

Portland 9405 SW N1mbus Avenue, Bcuverton, OR 97008-7132 
~03.905 9200 fox 503.906.9210 

Bend 20354 Em~ire Avenu~. Suitu £'·9, Ber~~. OR 97708-1883 
~41.383.931U t"~ 541.3S175BB 

Project: CHEVRON #6!001868, Portland, OR 

Project Number: B l5-200.2A 

Sampled: 5/2!199 
Received: 5/21/99 

Reported: 6/9/99 16:50 Pro jeer Manager: Kelly Kline 

Dissolved Metals per EPA 600017000 Series Methods 
North Creek Analytical- Portland 

Batch 

Number 

0590660 

0590771 

0590660 

0590771 

Date 
Prepared 

5/24/99 

5/27/99 

5124/99 

5/27/99 

Date Specific Reporting 
Analyzed Method Limit 

P905446-01 
5/29/99 EPA 6020 0.00100 

EPA 6020 0.00200 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 

5/27/99 EPA 7470A 0.000200 

P905446-03 
5/28/99 EPA 6020 0.00100 

EPA 6020 0.00200 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 
EPA 6020 0.00100 

5/27/99 EPA 7470A 0.000200 

Result Units 

Water 
0.0187 mg/1 
0.0522 

ND 

ND 
ND 
ND 
ND 

ND 

Water 

0.0302 mg/1 

0.0625 
ND 
ND 

0.00260 
ND 
ND 
ND 

Notes* 

*Refer to end of report for text of notes and definitions. 
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I IT Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
Analyte 

IB-30 
Acenaphthene 

Acenaphthylenc 

Anthracene 

IBenzo (a) anthracene 
Benzo (a) pyrene 

Benzo (b) fluoranthene 

IBenzo (ghi) pery!ene 
Benzo (k) fluoranthene 

Chrysene 
Dibenzo (a.,h) anthracene I Fl uoranthene 
Fluorene 
Indeno ( 1 ,2,3-cd) pyrene 

~Naphthalene 
Phenanthrene 

Pyrene 
Surrogate: 2-Fiuorobiphenyl 

~Surrogate: Nitrobenzene-d5 
Surrogate: p-Terphenyl-dl4 

~-11 
cenaphthene 

Acenaphthylene 

t:thracene 
nzo (a) anthracene 

nzo (a) pyrene 

Benzo (b) fluoranthene 

Ienzo (ghi) perylene 
enzo (k) fluoranthene 

Chrysene 

.ibenzo (a,h) anthracene 
luoranthene 
luorene 

Indeno ( 1,2,3-cd) pyrene 

laphthalene 
henanthrene 

Pyrcnc 
-----~-L~--000• 

2-F!uorobfphenyl 

orth Creek Analytical - Portland 

I ~ 
Crystal Burkholder, Project Manager 

I 

Project: 

Project Number: 

Project Manager: 

Seattle 18839 \20th Avenue N E, Suite I 01. Botiwll, WA 98011-9508 
425.420.9200 fax 425.·120.9210 

Spok•ne East i IllS fv1ontgomerv. Suite B, Spok~nr., WA 99206·4776 
5()9 9R9100 iax 509 . .,2~.S200 

Portlaud 9405 SW Nimbus Avenue. Beaverton. OR 97008-7132 
503.906.9200 lax 503.906.9210 

Bend 20354 Empire Avenue, Suito E-9, B~nd, OR 97708-1883 
541.383.93\0 fax 541.382.7588 

CHEVRON #61001868, Portland, OR Sampled: 5/21/99 
BJ5-200.2A Received: 5/21/99 
Kelly Kline Reported: 6/9/99 16:51) 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 

North Creek Analytical -Portland 

Batch Date Date Surrogate Reporting 

Number Prepared Analyzed Limits Limit Result Units Notes* 

P905446-0t Water 
0590736 5/26/99 6/1/99 0.100 0.196 ug/l 

0.100 ND 

0.100 ND 

0.100 ND 

.. 0.100 ND 
0.100 ND 

0.100 ND 
0.100 ND 
0.100 ND 

0.200 ND 

0.100 ND 

0.100 0.264 

0.100 ND 

2.00 ND 
0.100 0.172 

0.100 ND 

" 37.0-135 74.6 % 
48.0-/40 71.6 

" 25.0-147 87.7 

P2Q5446-02 Wi!ID. l 
0590736 5/26/99 6/1/99 1.00 1.09 ug/1 

1.00 ND 

1.00 ND 
., 

1.00 ND 

" 1.00 ND 

1.00 ND 

1.00 ND 

1.00 ·ND 

1.00 ND 

2.00 ND 
1.00 ND 
1.00 1.85 
1.00 ND 

It 10.0 ND 

1.00 1.26 

l.OO ND 
·--·~-----------------~------

37.0-135 79.2 % 

*Refer to end of report for te.xt of notes and definitions. 
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I T Corp/PEG, Portland 

tT233 SW Kable Lane, Suite 900 
Portland, OR 97224 

I 
nalyte 

urrogate: Nitrobenzene-d5 
Surrogate: p-Terphenyl-d/4 

~ naphthene 
Acenaphthylene 

Jnthracene 
enzo (a) anthracene 

Benzo (a) pyrene 

l!enzo (b) ftuoranthene 
enzo (ghi) perylenc 

enzo (k) fluoranthene 
Chrysene 

Jibenzo (a,h) anthracene 
luoranthene 

Fluorene 

fdeno (1,2,3-cd) pyrene 
aphthalene 

henanthrene 
Pyrene 

-------·--·---
!lrrogate: 2-Fluorobiphenyl 

'5urrogate: Nitrobenzene-dS 
Surrogate: p-Terphenyl-d14 

18-9 
l\.cenaphthene 
Acenaphthylene 

t nthracene 
enzo (a) anthracene 

Benzo (a) pyrene 

~
enzo (b) fluoranthene 

. enzo {ghi) pery lene 

enzo (k) fluoranthene 

l
hrysene 

ibenzo (a,h) anthracene 
I uoranthene 

Fluorene 
ndeno {1,2,3-cd) pyrene 

North Creek Analytical- Portland 

Seattle 18~39 I 70th Avenue NE, Suite 101, Bothell, WA 98011-9508 
425.420.9200 fax 425.420.9210 

Spokane East 1111 S Montnomery, Sllill! R, S~o<ano, WA 99206·4776 
509.924.S200 lax o09.924 9290 

Portland 9405 SW Nimbus Aveoue, Beaverton, OR 97008-7132 
503.~106.9200 fa< 503.906.9210 

Bend 20:l~4 Emp"e Avenue, Suite E-9. Bend, OR 97708-1883 
541.383.9310 fax 541.382.758~ 

Project CHEVRON #6100 1868, Portland, OR 
P1·oject Number: B 15-200. 2A 

Sampled: 5/21/99 

Received: 5/21f99 

Reported: 6/9/99 16:50 Project Manager: Kelly Kline 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch Date 
Number Prepared 

0590736 5126199 

" 

0590736 51?.6199 

" 
" 

0590736 5/26/99 

Date Surrogate 
Analyzed Limits 

P905446-02 
611199 48.0-140 

25.0-/47 

P20~44{!-!)J 

6/1/99 

,, 

37.0-135 
48.0-140 

" 25.0-147 

P905446-04 
6/1/99 

" 

Reporting 

Limit 

1.00 
1.00 

1.00 
l.OO 
1.00 
1.00 
1.00 
LOO 
1.00 

2.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 

LOO 
!.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

2.00 
1.00 

1.00 
1.00 

Result Un1ts 

Water 

63. I % 

88.6 

1.08 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
ND 

2.28 

ND 
16.0 
2.21 " 
1.27 
68.2 % 

58. I 

83.9 

:w.aru 
3.02 ug/1 

ND " 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

9.89 
ND 

Notes* 

l 

2. 

*Refer to end of report for text of notes and definitions. 
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T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Phenanthrene 

rene 

urrogate: 2-Fluorobiphenyl 
urrogate: Nitrobenzene-d5 Cg"'" p-T<"ph•nyl-d/4 

Acenaphthene 

l cenaphthylene 

nthracene 

Benzo (a) anthracene 

•

enzo (a) pyrene 
enzo (b) fluoranth~ne 

enzo (ghi) perylene 

Benzo (k) fluoranthene 

~hrysene 
~ibenzo (a,h) anthracene 

Fluoranthene 

'

I norene 

ndeno (1,2,3-cd) pyrene 

aphthalene 

Phenanthrene 

l yrenc 

urrogate: 2-Fluorobipheny/ 
Surrogate: Nitrobenzene-d5 

lurrogate: p-Terphenyl-d/4 

I 
I 
I 

North Creek Analytical -Portland 

I ~ 
~rystal Burkholder, Project Manager 

SeaMie 1893912Ulh Avunue NE, Suite 101, Bath ell, WA 98011·%08 
425420 9200 tax 425.420.9210 

Spokane East 1111 S Montgomery, Suite B, Spokane, WA 99206-4776 
509.924.9200 t"x 509.924.9290 

Purtl and 9405 SW Nimbus Avenue. 8 eave rto r.. 0 R 97008-7 132 
503.905.9200 fax 503.905.9210 

Be"d 20354 Empire Avenue, Suite E-9, Bend, OR 97708-1883 
5~\383.9310 ~aK ~1.382.7588 

Project: CHEVRON #6100!868, Portland, OR 

Project Number: B 15-200.2A 

Sampled: 5/21/99 

Received: 5/21199 

Reported: 6/9/99 16:50 Project Manager: Kelly Kline 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch Date Date Surrogate Reporting 

Number Prepared Analyzed Limits 

P905446-04 

0590736 5126199 6/1/99 

37.0-135 
II "" 48.0-140 

25.0-147 

P905446-05 

0590736 5/26/99 6/1199 

Limit 

10.0 
1.00 

1.00 

1.00 

1.00 

1.00 
1.00 

1.00 

1.00 
1.00 

1.00 

1.00 
2.00 
1.00 

1.00 

1.00 
20.0 

1.00 
1.00 

Result 

ND 
2.01 

ND 
78.8 
54.7 
83.1 

3.81 

ND 
2.14 

ND 
ND 
ND 
NO 
ND 
ND 
ND 

1.15 

13.8 
NO 
ND 

16.6 
1.19 

Units 

~ 
ug/1 

% 

Water 
ug/1 

1\ 

Notes* 

-~--- ---·----------,, 
37.0-/35 

" 48.0-140 

" 25.0-147 

78.8 % 
?v'R 3 

78.0 

*Refer to end of report for tat of notes and definitions. 
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•cu nc8l' 
~~ ~~w.ncalabs.c~m ~ 

Seattle 18H39 I 20th Av~nue NE, Suite 101, Bothell, WA 98011·9506 
425.420.S200 fax 425.420.9210 

Spokane East 11115 Montgomery. Suite B. Spobne, WA 992U~·477o 
509.924.9200 lax 509.924.9290 

Pur1la1>d 9405 SW Nimbus Avenue. Beaverton, OR 97008-7132 
503.906.9200 :ax 503 906 9210 

Bend 20354 Empire Avenue, Suite E-9, Bend, OR 97708· 1883 
541.383.9310 tax 5<11.362.7588 

T Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

nalyte 

Benzene 

t oluene 
thvlbenzenc 
ylenes (total) 

Surrogate; 4-BFB 

~ 
Benzene 

l
oluene 
thylbenzene 
ylenes {total) 

Surrogate: 4-BFB 

Latrix Spike 
Benzene 

f
oluene 
thy I benzene 
ylenes (total) 

Surrogate: 4-BFB 

Latrix Spike Dup 

Benzene 

•

oluene 
thylbenzene 

ylenes (total) 
Surrogate: 4-BFB 

latch: 059{!754 

ID.an.k 

l enzene 
oluene 

Ethylbenzene 

llllf-ylenes (total) 

.urrogate: 4-BFB 

North Creek Analytical • Portland 

I 

Project: CHEVRON #61001868, Portland, OR 
ProjectNumber: Bl5-200.2A 

Sampled: 5/2l/99 
Received: 5/21/99 

Reported: 6/9/99 16:50 Project Manager: Kelly Kline 

Date 
Analyzed 

Spike 
Level 

Date Prepared: 5/26/99 

0590720-BLKI 

5/26/99 

.. 
50.0 

059072Q-BS2 

5/26/99 20.0 

Sample 
Result 

QC 
Result 

ND 

ND 
ND 
ND 

42.0 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Notes* 

Extraction Method: EPA 5030 

ug/1 0.500 
0.500 
0.500 

1.00 
75.0-120 84.0 

ug/1 67.0-130 89.0 
75.0-126 93.0 
76.0-124 92.5 

20.0 
20.0 

60.0 75.0-126 94.0 

17.8 
18.6 
18.5 

56.4 ~~.,:...._ _____ ~ _ ___:__:_:...=...:. _ _:_:...:..::._ _________ _ ,, 
50.0 

059072!:!-MSI P905446-03 

5/26/99 20.0 771 
20.0 69.3 

20.0 6.49 
60.0 195 

-·-·---·-
50.0 

!:!59072{!-MSDl P905446-03 
5!26!99 20.0 771 

20.0 69.3 
20.0 6.49 
60.0 195 

50.0 

Date Prepared: 5/27/99 

0590754-BLKl 
5/27/99 

0590754-BS2 

5/27/99 

50.0 

20.0 

48.8 

737 
87.3 
382 
246 

51.7 

775 
85.7 

375 
246 

50.2 

ND 
ND 
ND 
ND 

48.7 

17.1 

75.0-120 97.6 

ug/1 67.0-130 80.0 
75.0-126 90.0 

" 76.0-124 NR 4 
75.0-126 85.0 

" 75.0-120 103 

ug/1 67.0-130 20.0 13.0 120 4 

75.0-126 82.0 13.0 9.30 
76.0-124 NR 15.0 NR 4 

75.0-126 85.0 13.0 0 

" 75.0-120 100 

Extraction Method: EPA 503{! 

ugll 

ug/1 

o.soo 
0.500 

0.500 
l.OO 

75.0-120 97.4 

67.0-130 85.5 

"'Refer to end of report for text of notes and definitions. 
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Seatlle 18939120th Avenue NE, Suite 101, Bothell, W/1. 980\1-8508 
425.420.9200 fax 425.4209210 I nca·TM 

' " 

:~~• .. _: .. ;, 
-~ ~' . 

I 
Spokane East 11115 Mnnt9omery. Suite B. Spokane, WA 99206-4776 

509.824.8200 lax 509.924.92~U 
Portlafld 9405 SW Nimbus Avenue, Beov~rton, OR 97008-7137 

5D:J.mJn.920D r,. !iOJ.905.921D 
Brm~ 20354 EmpirH Avu11ue. Suit" E-9, Bend, OR 9T/(J8-1883 

541.383.9310 tax 541.382.7588 www.ncalabs.com 

T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Project: CHEVRON #61 001868, Portland, OR 

Project Number: B 15-200.2A 
Project Manager: Kelly Kline 

:i: > :. ·:,, ' ' BT~X p~r EPA 1\-)etho'd· 8020A/Quality contr;ol . 
:; ,, .:'· .. : : ·. . : . N~rt~.¢r'ee~ Analyt!~·aJ ~ PoJi~in~~:~" · · · · 

Sampled: 5/21/99 

Received: 5/21/99 
Reported: 6/9/99 16:50 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Rccov. Limits % Limit % 

O!i20754-BS2 
5/27/99 20.0 17.4 ug!l 75.0-126 87.0 

20.0 17.6 76.0-124 88.0 

60.0 54.0 75.0-126 90.0 
urrogate: 4-BFB 50.0 49.2 75.0-120 98.4 

u 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Notes* 

North Creek Analytical - Portland *Refer to end of report for text of notes and definitions. 
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r Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

-== 0590772 

Mercury 

l!ury 
~ ~ercury e 

Matrix Spike Dup 

fcrcury 

Batch: 0590780 

E c 

m 
Cadmium 

l hromium 

cad 
Selenium 

•
rs~nic 
anum 
admium 

Chromium 

l ead 

elenium 

Silver 

~ 
Barium 

ladmium 

North Creek Analytical - Portland 

I c#·' 

Senttle 18939 I 20th Avenue NE, Suite lUI, Bothell, WA 98011-9508 
425.420.9200 l;~x ~25420.92HJ 

Spuk~oe Eas111115 Montgomarv, Sulle B, Spokane, WA D~t.IIE-4776 
509.924.9200 fax 509.924.92'10 

Portland 9405 SW Nin1bus Avenue, Be3verton, OR 97008-7132 
503 9116.9200 iax 503.906.9210 

Bend 20354 Empire Avenue. Suite E-9, Be,uJ, OR 97708-\883 
541.383 9310 fox 541382 7588 

Project: CHEVRON #61001868. Portland, OR 
Project Number: B 15-200.2A 

Sampled: 5121199 
Received: 5/21/99 
Reported: 6/9/99 16:50 Project Manager: Kelly Kline 

·: Tohil .Met~ts:p(+E~A6000(7000 _series Me~Jio~s/Qu_ality co'ithot 
-· · .. · :r~ ,,~·-._:N.~ft~;cr!!ek·A.~a~r~i~a! ~rMH~~-q-. · · · · .. :, 

Date 

1\nalyzcd 
Spike 
Level 

Sample 

Result 

QC Reporting Limit 
Result Units Recov. Limits 

Recov. 

% 

Date Prepared: 5/27/99 

0590772-BLKl 

Extraction Method: Metals 

5/27/99 

0590772-BS 1 

5/27/99 0.09500 

0590772-DUPl 
5/27/99 

P905446-03 
ND 

0590772-MSI P905446-03 

5/27/99 0.00500 ND 

0590772-MSDl P905446-03 

5/27/99 0.00500 ND 

ND 

0.00492 

ND 

0.00469 

0.00445 

mgfl 0.000200 

mg/l 80.0-120 98.4 

mgfl 

mgfl 75.0-125 93.8 

mgfl 75.0-125 89.0 

RPD 

Limit 

20.0 

20.0 

Date Prepared: 5/27/99 
0590780-BLKl 

Extraction Method: EPA 200/3005 

6/1/99 

!:!5:2!:!1~0-BSl 
611199 0.100 

0.100 

0.100 
0.100 
0.100 

613199 0.100 
611/99 0.0500 

059{!780-DUPJ 

6/1199 
P905446-03 

0.0349 

0.116 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

0.107 
0.099& 

0.106 
0.100 

0.101 
0.!02 

0.0483 

0.0360 

0.121 
ND 

mg/1 0.00100 
0.00200 

0.00100 
0.00100 

0.00100 
0.00100 
0.00100 

mg/1 80.0-120 
80.0-120 

80.0-120' 
80.0-120 
80.0-120 

80.0-120 
80.0-120 

mgll 

107 
99.8 

106 
100 

101 
102 

96.6 

20.0 
20.0 
20.0 

RPD 
% 

5.25 

3.10 
4.22 

Notes* 

*Refer to end of report for text of notes and definitions. 
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Seat11e 

S~okane 

Portland 

1893912Dth AvCilil<~ N[ Suite 101, Blltlit•ll. WA ~3011·9508 
42:..420.9200 f"x 425A20.9210 
[J~t 11115 Montgomor-1. Suite B. Sno<anc, WA 99206-4776 
509.924.9200 to x 509.924.9290 
9405 SW Nimbus Av~nue, Bea•1ertor.. OR 97008-7132 
503.906.9200 fax 503.%6.9210 

www.ncalahs.com 
Bend 203"4 Emoi1c Avo11ue, s,,te E-9, Bend, OR 97708-i883 

54\383.9:310 lax 5•11.382.7538 

Corp/PEG, Portland 

33 SW Kable Lane, Suite 900 

Portland, OR 97224 

nalyte 

luplicate (continued) 
hrornium 

Lead 

jclcnium 

liver 

Matrix Spike 

l
rs~nic 
anum 

Cadmium 

•

hromium 
ead 

elenium 
Silver 

latrix Spike Dyp 

Arsenic 

•

arium 

admium 
hromium 

Lead 

l elenium 

ilver 

I 
I 
I 

I 
North Creek Analytical- Portland 

Project: CHEVRON #61001868, Portland, OR 

Project Number: 1315-200.2A 

Sampled: 5/21/99 

Received: 5/21199 

Reported: 6/9/99 16:50 Project Manager: Kelly Kllne 

Totat.·M:eiats. peh:EHA 6oool1M~o Series i\1ethods/Ql1aHtY (::orifr9I. 
. ''. · :.Nkr!~ ¢fbek1:·~~jyti~a~:~-fr~f!hi_~~L' ·· · · . · · 

Date 

Analyzed 

Spike 

Level 

0590780-DUPl 

6/1/99 

05207!:!0-MSl 
6/3(99 0.100 

611199 0.100 

0.100 

0.100 

0.100 

0.100 

0.0500 

Q52Q1t!Q-~1SD 1 
6/3/99 0.100 

6fl/99 0.100 
0.100 

0.100 

0.100 
0.100 

0.0500 

Sample 

Result 

P905446-03 
0.00710 

0.0108 

ND 

ND 

f!:!Q!\44~-QJ 

0.0349 

0.116 

ND 
0.00710 

0.0108 

ND 

ND 

P2Q5446-03 

0.0349 
0.116 

NO 
0.00710 

0.0108 

ND 

ND 

QC 
Result 

0.00790 

0.0113 

ND 
ND 

0.131 

0.205 
0.101 

0.105 

0.105 
0.105 

0.0470 

0.131 

0.208 

0.101 
0.107 

0.105 

0.106 
0.0472 

Reporting Limit Recov. 

Units Recov. Limits % 

mg/1 

mg/1 75.0-125 96.1 

75.0-125 89.0 
75.0-125 101 
75.0-125 97.9 

75.0-125 94.2 

75.0-125 105 

75.0-125 94.0 

mg/J 75.0-125 96.1 

75.0-125 92.0 

75.0-125 101 

75.0-125 99.9 

75.0-125 94.2 

75.0-125 106 

75.0-125 94.4 

RPD 
Limit 

20.0 

20.0 

20.0 
20.0 

20.0 
20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

RPD 

% Notes* 

10.7 

4.52 

0 

3.31 

0 
2.02 

0 
0.948 

0.425 

*Refer to end of report for text of notes and definitions. 
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~~G-~alM " .. .-~ ~-
."' t ·,,,. ·.· .. ; 

I www.ncalabs.com 

Seattle 1893~ 120th Av<mu" NE, Suite lUI, Batlloll, WA 93011-9508 
425.420.9200 fax 425.420.9210 

Spokane East 1111o Montgomery, Suite B, Spnk~ne, INA g9206-4775 
509.924.9/00 tax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Beaver-on, OR 97008-7132 
503.906.9200 fax 503 906.9210 

Bend 203~4 Empire Avenue, Suite E-9, BunJ, OR 97708 1883 
541.383.9310 fax 541.382.7588 

T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Project: CHEVRON #61001868, Portland, OR 

Project Number: B I 5-200.2A 

Sampled; 5/21/99 

R~ceived: 5/21199 

Reported: 6/9/99 16:50 

nalyte 

~~:~~; 0590660 

Arsenic 

'

anum 
admium 

hromium 

Lead 

l elenium 
ilver 

~nic 
•:;~~m 

Cadmium 

l hromium 

ead 

Selenium 

(

ilver 

uplicate 

Arsenic 

l arium 

admium 

Chromium 

•

ead 

elenium 

ilver 

tatri.x Spike 
semc 

Barium 

l admium 
hromium 

Lead 

.elenium 

lilver 

rsenic 

North Creek Analytical -Portland 

Project Manager: Kelly Kline 

·:.Dlsso1vea<MeHils•per; EPA 6ooonooo-series Metilods/QUaiHy ·ton Hill · 
:)::.::;:•;r~·:::::;:-:t;:.~;6\~RHhicf~~~-t\ri~~m~~~s·:~¥H!~·#w--::,;\:>~'·:·;.-::_c_n·;£·.:,;,·:. 

Date 

Analyzed 

Spike 

Level 

Sample 

Result 

Date Prepared: 5/24/99 

0590660-BLK1 

5/25/99 

" 

05,2Q6!iQ-BS] 

5/28/99 0.100 

0.100 

0.100 
0.100 
0.100 

6/1/99 0.100 

5/28/99 0.0500 

!)590660-DUP1 P905446-03 

5/28/99 0.0302 
0.0625 

ND 
ND 

0.00260 

ND 
ND 

0520660-MSl ~2QS44!Hl3 

6/1/99 0.100 0.0302 

5/28/99 0.100 0.0625 
0.100 ND 
0.100 ND 
0.100 0.00260 

0.100 ND 
0.0500 ND 

!:!590660-MSDl £205446-QJ 
611199 0.100 0.0302 

QC 

Result 

ND 

ND 
ND 
ND 
NO 

ND 
ND 

0.104 
0.102 

0.107 
0.0991 

0.101 
0.110 

0.0532 

0.0319 

0.0657 
ND 
ND 

0.00230 

ND 
ND 

0.146 

0.173 

0.107 

0.105 

0.104 
0.109 

0.0548 

0.144 

Reporting Limit Recov_ 

Units Recov. Limits % 
RPD 

Limit 

Extraction Method: EPA 20013!)05 

mg/1 0.00100 

0.00200 

0.00100 
0.00100 

0.00100 

0.00100 

0.00100 

mg/1 &0.0-120 104 

80.0-120 102 

80.0-120 107 
80.0-120 99.1 

80.0-120 !OJ 
85.0-115 110 
80.0-120 106 

mg/1 20.0 
20.0 

20.0 

20.0 
20.0 

20.0 

20.0 

mg/1 75.0-125· 116 

75.0-125 llO 
It 75.0-125 107 

75.0-125 JOS 
75.0-125 101 

75.0-125 109 

75.0-125 110 

mg/l 75.0-125 114 20.0 

RPD 
% Notes"' 

5.48 
4.99 

12.2 

1.74 

"Refer to end of report for text of notes and definitions. 
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•~ncar 
I~ www.nc.lab•.oom 

Seat1le l~939120th Avenue NE. Suite 101, Bothell, WA 98011-9508 
425.420.9200 fax 425.420.n210 

Spokane fast11115 Muntgorncrv, Suile B. Spokane, WA 99206-4775 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Bea\•BI1on, OR 07008-7132 
~Ol90li.9200 lax 50J.906.mO 

Beud 20354 Empire Avenue. Suite E-9, Bend, OR 97708-1883 
541.383.9310 fax 541.382.7588 

Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

nalyte 

r.a~rix Spike Dup (continued) 
artum 

Cadmium 

l hromium 

ead 
elenium 

Silver 

latch: 0590771 
Blank 

(:"ry 

Mercury 

latrix Spike 
ercury 

tatrix Spike Dup 
ercury 

I 
I 
I 
I 

Project: CHEVRON #61001868, Portland, OR 

Project Number: B 15-200.2A 

Project Manager: Kelly Kline 

Sampled: 5/21/99 

Received: 5/21/99 

Reported: 6/9/99 16:50 

-.-:,blssolvelf· M'etais.i_ier EP A.6ooonooo series'·M:etHo'ds/Qihilitr tontroi 
. · · ·': :-·~:=:: ;:;:,::::_ ::;:;',::=·;~~:,i'!i ·;Nrr~~_.p_i~~k J\hrilhJ#~! ·-~¥~?t,~·n-~:\i '~i[;}!i -;:. ·_.· · • .: · · .. ·•· · ·; · 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 

Analyzed Level Result Result Units Recov. Limits % Limit % 

!:!52:!:!660-MSQ 1 P905446-03 

5/28/99 0.100 0.0625 0.173 mg/l 75.0-125 110 20.0 0 

0.100 ND 0.107 75.0-125 107 20.0 0 

0.100 ND 0.104 75.0-125 104 20.0 0.957 

0.100 0.00260 0.103 75.0-125 100 20.0 0.995 

Q.IOO ND 0.108 75.0-125 108 20.0 0.922 

0.0500 ND 0.0546 75.0-125 109 20.0 0.913 

D:ate freg!J.red: 5/27/2:2: Elitra~:tion Method: Metals 
0590771-BLKl 

5/27/99 ND mg/1 0.000200 

052:{!771-BSl 

5/27/99 0.00500 0.00516 mg/l 80.0-120 103 

!IS2Q771-D!.IP1 f205446-0J 
5/27/99 ND ND mg/1 20.0 

QS2!l:Z7l-MSJ £2!:!5446-QJ 
5/27/99 0.00500 ND 0.00515 mg!l 75.0-125 103 

QS2Q771-MSDI P205446-03 

5127199 0.00500 ND 0.00516 mg/1 75.0-125 103 20.0 0 

Notes* 

~~~~--------~~~~~ North Creek Analytical - Portland ~Refer to end of report for text of notes and definitions. 
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www.ncalabs.com 

Corp/PEG, Portland 

33 SW Kable Lane, Suite 900 

Portland, OR 97224 

c 0590736 

Acenaphthene 

•

cenaphthytene 

nthraccne 
enzo (a) anthracene 

Benzo (a) pyrene 

·::,,: 

I enzo (b) fluoranthene 

enzo (ghi) perylene 

Benzo (k) fluoranthene 

•

hrysene 

ibcnzo (a, h) anthracene 

luoranthene 

Fluorene 

l deno (I ,2,3-cd) pyrene 

henanthrene 

Pyrene 

•

urrogate: 2-Fluorobiphenyl 
urrogate: Nitrobenzene-d5 
urrogate: p-Terphenyl-dl4 

~~e~aphthene 
Benzo (a) pyrcne 

urrogate: Nitrobenzene-d5 
urrogate: p-Terphenyl-dl4 

trix "ke 

Acenaphthene 

I enzo (a) pyrene 

yrene 

Surrogate: 2-Fluorobiphenyl 

.urrogate: Nitrobenzene-d5 
lurrogate: p-Terphenyl-dl4 

Matrix Spjke Dup 

lcenaphthene 

North Creek Analytical - Portland 

I 

S~a!tle 189:19120\h Avenue NE, Suite 101, Eloillell, WA 98011-9508 
425.420.9200 fax 425.420.9210 

Spokane East llllS Montgomery, Suire B, Spnkane, WA 99206-di'Jo 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton. OR 97008-7132 
503.905.9200 fax 503905.9210 

Bend 20354 Empire Avenue, Suite E-9, Bend, OR 97708-1863 
541.383.g310 fax 54\.382.7588 

Project: CHEVRON #61001868, Portland, OR 
Project Number: Bl5-200.2A 

Sampled: 5/21/99 

Received: 5/21199 

Reported: 619199 16:50 Project Manager: Kelly Kline 

Date 
Analyzed 

Spike 

Level 

Sample 

Result 

Date Prepared: 5/26/99 

0590736~BLK1 

6/1199 

II 

0590736-BS 1 

2.50 
2.50 
2.50 

611/99 5.00 

II 

Q590736-MS1 

6/4/99 

II 

II 

5.00 

5.00 
2.50 
2.50 
2.50 

5.00 

5.00 

5.00 

2.50 
2.50 
2.50 

Q590736-MSD1 

614199 5.00 

~205446-QJ 

LOS 
ND 
L27 

P905446-03 

L08 

QC 

Result 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 

ND 

ND 
ND 
ND 

ND 

1.78 
1.80 
2.51 

3.56 

5.65 
3.61 

1.88 
1.88 
2,17 

4.52 

3.76 

4.08 

1.80 
1.69 
1.93 

4.46 

Reporting Limit Recov. 

Units Recov. Limits % 
RPD 

Limit 

Extraction Method: EPA 3520/600 Series 

ug/l 0.100 

0.100 

0.100 
0.100 

" 0.100 

0.100 

0.100 
0.100 

0.100 

0.200 
0.100 

0.100 

0.100 

0.100 
0.100 

37.0-135 71.2 
48.0-140 72.0 
25.0-147 100 

ug/1 50.0-150 71.2 

50.0-150 113 

50.0-150 72.2 
r-~·-•--•-•• 

II 37.0-135 75.2 
48.0-140 75.2 
25.0~147 86.8 

ug/1 50.0-150 68.8 

50.0-150 75.2 

50.0-150 56.2 

37.0-135 72.0 
48.0-140 67.6 
25.0-147 77.2 

ug/1 50.0~150 67.6 60,0 

RPD 

% Notes"' 

1 

1.76 

"'Refer to end of report for text of notes and definitions. 

Norlh Creek Analytical, Inc, 
Environmental Laboratory Network Page 16 of 18 

COP0014677 



Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Analyte 

tatrjx Spike Dup (continued) 
enzo (a) pyrene 

Pyrene 

urrogate: 2-Fluorobiphenyl 

urrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-d/4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

North Creek Analytical • Portland 

I w42 .. 
lrystal Burkholder, Project Manager 

Seattle 18939 120th Avenu~ NE, Swm 101, Bothell, WA 98011-9508 
425.420.9200 tax 425.420.9210 

Spoltanc Easlll115 Montgomery, Suite B, Spoka•w. WA 99206-4!76 
509.924.9200 fax 509.92".9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 I ax 503.905.9210 

Bend 20354 Empire Avenue, Suite E-9, Bend. OR 97708-1883 
541.383.9310 fax 541.382.7588 

Project: CHEVRON #6 100 t 868, Portland, OR 

Project Number: B 15-200.2A 
Sampled: 5/21199 

Received: 5/21199 

Reported: 6/9/99 16:50 Project Manager: Kelly Kline 

Date 
Analyzed 

Spike 

Level 
Sample 

Result 

0590736-MSDl P905446-03 
6/4/99 5.00 NO 

" 

5.00 1,27 
2.50 

2.50 
"2,50 

QC 
Result 

3.79 

4.45 

1.76 

1.82 

2.02 

Reporting Limit Recov. RPD RPD 
Units Recov. Limits % Limit % Notes* 

ug/1 

" 

z. 
50,0-150 75.8 60.0 0.795 
50.0-150 63.6 60.0 12.4 

37.0-135 70.4 

48.0-140 72.8 

25.0-147 80,8 

*Refer to end of report for text of notes and definitions. 
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Seattle 18939 120th Avenue NE, Suite 101, Bothell, WA 980llc9508 
425.420.9200 lax 425420.9210 

Spokane East 11115 Montgomery, S<iile B, Srukune, WA ~9206-4776 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avr.nue, Bea•Jgrton, OR 97008c7132 
503.905.9200 fax 50U05.9210 

Benrl 20354 [lllpirc Avenue, Suite E-9, Bend, OR 97708-1883 
541383.9310 lax 54U827588 

Corp/PEG, Portland Project: CHEVRON #61001868, Portland, OR 

Project Number: B 15 -200.2A 

Sampled: 5/21/99 

Received: 5/21/99 

Reported: 6/9/99 16:50 

233 SW Kable Lane, Suite 900 

ortland, OR 97224 Project Manager: Kelly Kline 

I 

• 
I 
I 

DET 

lo 

fecov. 

RPD 

I 
I 
I 
I 
I 
I 

Notes and Definitions 

Note 

The reporting limit for this analyte was raised due to matrix interference . 

Reporting limits raised due to dilution necessary for analysis. 

The surrogate recovery for this sample cannot be accurately quantified due to interference from cocluting organic compounds 
present in the sample. 

The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of analyte 
already present in the sample. 

Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

Not Reported 

Sample results reported on a dry weight basis 

Recovery 

Relative Percent Difference 

lrystal Burkholder, Project Manager 

North Creek Analytical, Inc. 
Environmental Laboratory Network 
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0 
0 
""C 
0 
0 
~ 

~ 
0') 
co 
0 

-· fllli,R,P .. ~CREEK 
-ANALYTICAL 
iiiiiiiii Enttlronm.~ntfll Labar.QtOt)' Sorvicas 

- - - - - - 1893~ Aven~., Sui!!W,II.!othe'-"'9801. 

E~st I l115 Montgomery, Suite B, Spokane, WA \l!\206-4779 

9405 S.W Nimbus Av~nue, Bca>'crton, OR '.17008-7132 

CHEVRON U.S.A., Inc. CHAIN OF CUSTODY REPORT 
-~ --~ - .. ··~-·· .. ··--- ....................... ~~~Yk-1Millim2!M!TI2~ -~~¥~~l?hl.~~Z?lt1i~~~~O_N.fflfl~~H~~ ~ 

F<~cility Number: 00 r~ b Name: 

I. 

Site Address: s-s-3 '\ \-j \J 
City, State, ZIP: 'S.?a .·t-\~ a ( c:tl-L- \ D 
Service CoJe: 

Service Order: 

0 Site Assesment 

0 Remediation 

Cost Element: 75100100 0 0 & M 

~hevmn Proj~ct Manager: ~» 0 ~ GWM 

#OF 
SAMPLING CON-

SAMPLE INDENTIFICATION l"AlNERS 

5 
l-{ 

~ ,_...,_-
r-----~L-~~~----~~~-4~~~~~~ 

Project Manager:~ k.Qi.'-1- Airbill#: 

Sample Collection by: \J ~ tf~ {J k:L\\ 
0 AK __L. 0 OR 0 WA .c4" NW Se~ies "' ~ 

"' . 
~ .!a ".T..I 1,1) ~ 
>< ';:J ~ ~ -;; 

~ ,..!il u..:::·~ ·;::, 
0 o o oa~ ~~o ~ 
-u "' ~ :G-o~.!:! .- :IJO;;>otlloi 

t':l ·- ·- U' ·- U -=: N "0 <.il ...0 ..-... -
~ 0 C Q~Q R~-o~u;ooN~UlooN·Ul 

I I I J +-1 I Cl 0 ~ ' Q 
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(425) 481-92~AX ft2 

(509) 924-9200 FAX 924-9290 

(503) 906-9200 FAX 906-2202 EL 
Laboratory Turnaround 

Time 

0 I Business Day 

0 3 Business Days 

0 5 Business Days 

tt'J 10 Blhiness Days 

0 3 Day Air Samples 
(Please Select One) 

P~DszfL(~ 
NCA SAMPLE NUMBER 

3. 

4. 111;111-11-1111~ ~~i><iiHffo/ 
xl I I I I I I I IRI I>< 

")~?-{ -
6. 11 
7. -

8. 

9. 

lO. 

~eljf~sb~? // Fi~=-- --~te & .T. ime / RecBed hy: · Firm: 
L~~~~ I/c:;u:;?, ?~21~'{1 {S.'I~ ~/. 7.f!,z(A/J?c: ACA 

Additional Comments: Dote&Time 

S:!l-9/ 1~ [3.-/L{ ~ MS/MS ~ Sa..--,1-e_ 
2. 

..,.-- .... - ·-c;;r-- . T t7 

3. 

p.,. ... "71'---~ 
('lwv Cu-l, Rev. 3.3. 11)191' 



www.acalabs.com 

T Corp/PEG, Portland 
7233 SW Kable Lane, Suite 900 

ortland, OR 97224 

ample Description 

·-18 
~BILE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
~North ~reek Analytical· Port~l.-an,;;-d---

Sea11ie 189391/.0th Avenue NE, Suite 101. Bothell, WA 98011·%00 
42!i.420.9200 filX 425.420 9210 

Spohu" E~•l 11115 Mon\gonlery, Suite !3, Spok<11w, WA 99206 4776 
509.924.9200 l"x 509.924.9290 

Portl•nrl 9405 SW Nimbus A·,enue, Beawnon. OH 97003·7132 
503.906.9200 lex 50:1906 92 W 

Bend 20354 Empire Aver.ue, S11i<e [-5, Bend, OR 9TIOB-1Bli3 
54 US3.93 W fax 541.332.1~88 

Project: TOSCO #0608, Portland, OR 
Project Number: B 15-300.2A 

Sampled: 5/19/99 
Received: 5/21199 

Reported: 611 4/99 15:18 Project Manager: Kelly Kline 

ANALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix Date Sampled 

P905443-0l Water 5/19/99 

P905443-02 Water 5/19/99 

.. 

The results in this report apply to the samples analyzed in accordance with the chain of custody documenr 
This analytical report must be reproduced in its entirety. 

North Creek Aaalytical, Inc. 
Environmental Laboratory Network Page I of 10 
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llf Corp/PEG, Portland 
~233 SW Kable Lane, Suite 900 
Portland, OR 97224 

I 
nalyte 

~~~!ene 
Toluene 
J:"thylbenzene 
"ylenes (total) 

------
trrogate: 4-BFB 

enzene 

Toluene 

•

thylbcnzcne 
ylenes (total) 

urrogate: 4-BFB 

I 
I 
I 
I 
I 
I 
I 
I 

North Creek Analytical- Portland 

IvY 
Crystal BurkhoQr:PfOjCCtManager 

I 

TM 

Project: 
Project Number: 

Project Manager: 

Seattle 18939 120tc Avenue NE. Stdte 101, Bothell, 'NA ~8011-9508 
425A20.92DO fax 425 42o.nw 

Spokane E<t,lllll~ ~'wnruomerv, Sutle B, Spekone. WI\ 9n06-~775 
50!1.924.9200 fax 509.974.~!£90 

Portland U405 SVV l~imbus Avenue. BuDverton, OR 87008·7132 
503.905.9200 fax 503.906.8210 

Be"d 20354 Empire Avenc,, Suiw E-9, Bend, OR 97708·1~R3 
5'1 38J 93 iO :ax 541.382.7538 

TOSCO #0608, Portland, OR Sampled: 5/19/99 
BI5-300.2A Received: 5/21/99 
Kelly Kline Reported: 6114199 15:18 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Batch Date Date Surrogate 
Number Prepared Analyzed Limits 

P905443-0l 
0590754 5/27/99 5/27/99 

~ 75.0-120 

P905443-02 
0590720 5/26/99 5/26/99 

·-~~--~~~ 

" II 75.0-120 

Reporting 
Limit Result Units Notes~ 

Water 
0.500 ND ug/1 

0.500 ND 
0.500 ND 

l.OO NO 
98.4 % 

.w.alli 
0.500 ND ug/l 

0.500 ND 
0.500 ND 

1.00 ND 
89.0 % 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
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www.ncalabs.com 

I ~T Corp/PEG, Portland 
~233 SW Kable Lane, Suite 900 

.ortl.od, OR 9n2< 

~ 
.4.rsenic 

Barium 

l
admium 
hromium 
ead 

Selenium 

l5ilver 

.fercury 

I 
I 
I 
I 
I 
I 

I 

Seattle 13939 I 20th Avenue Nf. Suit~ 101, Bothell, WA 9B011-950R 
425420 92% lox 425.420. ~2 10 

Spol<ane Eas111! 15 Man;gornery, Suite 8, Spcb1w, WA 'N2[Jfi.q/5 
!i09.92d 920G f3X 509.92U290 

Portland 9405 ~:w N;mbus Avenue, Bea·mrton. OR 97008-7132 
S03. 906. 9~0G f ~x 503.806.521 0 

Bend !0354 Empire Avenue, Suite E-9. Bend, OR 97708·1863 
541.283.9310 l"x 541 382.7588 

Project: TOSCO #0608, Portland, OR 

Project Number: B 15-300.2A 
Sampled: 5/19/99 
Received: 5/21/99 

Reported: 6/14/99 15:18 Project Manager: Kelly Kline 

Total Metals per EPA 600017000 Series Methods 
North Creek Analytical- Portland 

B<Jtch 
Number 

0590780 

0590772 

Date 

Prepared 

5/27199 

Date 

Analyzed 

Specific 

Method 

P905443-0l 

6/1/99 EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 
EPA 6020 

EPA6020 

EPA 6020 
5/27/99 EPA 7470A 

Reporting 

Limit 

0.00500 

0.0100 
0.00500 

0.00500 

0.00500 

0.00500 

0.00500 

0.000200 

Result Units 

Water 
0.00900 mg/1 

0.145 
ND 

0.00550 

ND 
ND 
ND 
ND 

Notes* 

~~~~--------~~~~-North Creek Analytical- Portland *Refer to end of report for text of notes and definitions. 

i £ 
~Crystal Burkholder, Project Manager 

North Creek Analytical, Inc. 
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Corp/PEG, Portland 

)7233 SW Kable Lane, Suite 900 

lortland, OR 97224 

Analyte 

~aphthene 
.~cenaphthylene 

l nthracene 

enzo (a) anthracene 
Benzo (a) pyrene 

•

enzo (b) fluoranthenc 

enzo (ghi) perylenc 

enzo (k) fluoranthene 

l
hrysene 

ibenzo (a,h) anthracene 

luoranthene 

Fluorene 

"

deno (I ,2,3-cd) pyrcnc 

ap h thalcnc 
henanthrene 

i
rene 

rrogate: 2-F!uorobiphenyl 
rrogate: Nitrobercene-d5 

Surrogate: p-Terphenyl-dl 4 

I 
I 
I 

I 
I 

Seattle 18939 120th Avenue NE, Su1te 101, Bot~ell, WA 9801l·g5Q8 
425.420.9200 lax 425.42U.9210 

Spokane E~sl 11115 Montgomery. Sui:c B. Spukane, WA 9e20~·477~ 
509.924.0200 iax 50S.024B290 

Portland §40~ SW Nimbus Avenue, BeavBrlon. OR 97008·7132 
503.905.9200 i<lX 503.906 9210 

Bend 20354 Empire Avenue, Suite E 9, Bend, OR 97708·1883 
54U83.931D lax 541.387..7538 

Proj~:ct: TOSCO #0608, Portland, OR 

Project Number: B l5-300.2A 

Sampled: 5/19/99 

Received: 5/2!/99 

Reported: 6/14/99 15:18 Project Manager: Kelly Kline 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Batch 

Number 

0590663 

Date 

Prepared 

5/24/99 

" ., 

Date Surrogate 

Analyzed Limits 

P905443-01 

5/28/99 

" 

" 

37.0-135 

48.0-140 

25.0-147 

Reporting 

Limit 

2.50 

2.50 
2.50 

2.50 

2.50 
2.50 
2.50 

2.50 
2.50 
5.00 

2.50 

2.50 
2.50 

12.5 

2.50 
2.50 

Result Units 

Water 

2.76 ug/1 

ND 

NO 
ND 
ND 

ND 

ND 
ND 

NO 
ND 

ND 

6.86 

ND 
NO 

6.79 

ND 
··-·-------··-·---····-

104 % 
NR 
118 

Notes"' 

1 

3 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
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Seattle JH;ng 120ll: Av<nue NE, Suiw 101, Botl;,)li, WA 90011-9508 
425.420.9200 fax 42~.420.9210 

Spokane E~s: 11115 Mutii!)C!nOf'{. Suilr' 8, SDukane, WA 992116 4775 
oflS924.9200 fox 5fi9924 9290 

Pmtlund 9405 SW Nimbus A•!enue, Be3verten. OR 97008-7132 
S03.9J6 9200 !~x 503.9D6.9210 

Beml 20354 Er'1pire A'181lU~, SuiW E·G. BDnd, OR 97708-1383 
::ill1 .383.g3JO fax 54l.382.7588 

I ~T Corp/PEG, Portland 
17233 SW Kable Lane, Suite 900 
Portland, OR 97224 

Project: TOSCO #0608, Portland, OR 
Project Number: B l S-300.2A 

Sampled: 5f19/99 
Received: 5121/99 

Reported: 6/14/99 15:18 Project Manager: Kelly Kline 

1- . :·~·:BTEXper EPA Method._8tiiOAIQliali(y '<;.onth:il 
·, .... · ·,:·; N,pr.~~ qr-~ekAri~JYfic~t )?~ft.ia9~~ -·· _ ·••· 

ra tch: 0590720 
!.llan..k 
Benzene 

Toluene 

l thylbenzene 
ylenes (total) 

Surrogate: 4-BFB 

Date 

Analyzed 
Spike 
Level 

Date Pre~:mred: 5/26199 
0590720-BLK1 
5126199 

50.0 

Sample 

Result 

~----, 

~ 0590720-BS2 
Benzene 5/26/99 20.0 

l
oluene 20.0 
thylbenzene 20.0 

ylenes (total) --~-~---~----~~-----·?2:.~-----·-·------- _ .. 
Surrogate: 4-BFB " 50.0 

Latrix Spike 0590720-MSI P905446-03 

Denzene 5/26/99 20.0 771 

Eoluene 
thylbenzene 
ylenes (total) 

Surrogate: 4-BFB 

latrix Spike Dup 

Benzene 

~
oluene 

thy I benzene 
ylenes (total) 

4-BFB 

Blank 

•

enzcne 

20.0 69.3 
20.0 6.49 
60.0 195 
50.0 

0590720-MSD1 P905446-03 
5126199 20.0 771 

20.0 69.3 
20.0 6.49 
60.0 195 

50.0 

Date Prep a red: 5/27/99 

0590754-BLKI 
5/27/99 

QC 
Result 

ND 
ND 
ND 

ND 
42.0 

17.8 
18.6 
18.5 

56.4 
48.8 

787 
87.3 

382 
246 

51.7 

775 

85.7 
375 
246 

50.2 

ND 
ND 

ND 
ND 

Reporting Limit Recov. RPD RPD 

Units Reeov. Limits % Limit % Notes~ 

Extraction Method: EPA 5030 

ugfl 0.500 
0.500 

0.500 
1.00 

.-~~-----~~-

75.0-120 84.0 

ugfl 67.0-130 89.0 
75.0-126 93.0 
76.0-124 92.5 
75.0-126 94.0 

-~-·--~~·------·---·-··----·--·--··--··- - ~ -·· ·~-·-~ 
75.0-120 97.6 

ug/l 67.0-130 80.0 
75.0-126 90.0 

76.0-124 NR 4 
75.0-126 85.0 
75.0-120 103 

ugll 67.0-130 20,0 13.0 120 4 
75.0-126 82.0 13.0 9.30 

76.0-124 NR 15.0 2.15 4 

75.0-126 85.0 13.0 0 
II 75.0-120 100 

Extraction Method: EPA 5030 

ug/1 0.500 

0.500 
0.500 

1.00 

oluene 

thylbenzene 

5lylenes (total) 

surrogate: 4-BFB 
. --~-~~~~~- -----------------

50.0 48,7 

0590754-852 
enzene 5/27/99 20.0 17.1 

North Creek Analytical- Portland 

I# 
Crystal Burkh~anager 
I 

ugll 

75.0-120 97.4 

67.0-130 85.5 

"Refer to end of report for text of notes and definitions. 
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www.ncalabs.com 

- Corp/PEG, Portland 

33 SW Kable Lane, Suite 900 

Portland, OR 97224 

Seattle \8939120th Avenue NE, Suito 101, Botlwll, WA S8011-950B 
425.420.9200 fox 425.420.8210 

S~ol<ane E~"t lll i 5 fvlor.lgomery, Suite 8. S ~okane, WA 992116·n76 
509.924.9200 fnx sog_324.92SO 

Pot11and 9405 SW Nimbus Avenue, Beaverton. OR 97008-713< 
503.906 9200 fax 503906 9210 

Bend 20354 Empire A1•enue, Suite E-9, B~nd, OR 97708-1883 
5~1.383.93!0 f"x 5~\.382.75H8 

Project: TOSCO #0608. Portland, OR 
Project Number: Bl5-300.2A 

Sampled: 5/19/99 
Received: 5/21/99 

Project Manager: Kelly Kline Rcpo ttcd: 6/14/99 15: l 8 

, __ -'·-- :·.; - ·- :Bi'EX.per::E'PAMeth'od. 8i:i20A/Qualit'yt:onth)J 
--,:).:·,;, ·:·--:~ ::: ~y:T::_,:'N9H~:¢fE\e-k·A~~Mi~~~~~:rRrU~ifif'·~::·:·· ,,,,-_ 

' I 
I 
I 

I 

I 

nalyte 

North Creek Analytical - Portland 

I 
I"""' Bmkhold~, Pmjw Mmg« 

Date 
Analyzed 

0590754-BS2 
5/27/99 

Spike Sample QC 
Level Result Result 

20.0 17.4 

20.0 17.6 
60.0 54.0 

50.0 49.2 

" 

Reporting Limit Recov. RPD RPD 
Units Recov. Limits % Limit % Notes* 

ug/1 75.0-126 87.0 

76.0-124 88.0 

75.0-126 90.0 

75.0-120 98.4 

*Refer to end of report for texl of notes and definitions. 
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Seattle 11W39120th Avenue ~!E, Suite 101, Bmhell. WA 98011·9508 
425.420.9/00 lilx 425.420.9210 

Spoka~e East 11115 Montgomery, S11ite B, Spo~ane, WA 9920o-~776 
509.924.9200 fax 509.924.9290 

Portland 9405 S'N Nin:bus Avenue, Beaverton. OH 97008-7132 
:,o:J •o6 9200 fax 503 9Dfi."210 

www.ncalabs.com 
Bend 20354 Empire .t.•Jenue, Suile E-9. Benr:, OR 97708· ·1 B83 

541383 ~JlO iax 54L3EVS88 

l(f Corp/PEG, Portland 
lt233 SW Kable Lane, Suite 900 
Portland, OR 97224 

nalyte 

~: 0590772 
lan 

Mercury 

tury 
e 

·~atrix Spike 
wercury 

Batch: 0590780 

e~ 
Cadmium 

l hromium 
ead 

Selenium 

lilvcr 

LCS 

•

rsenic 

arium 
admium 

Chromium 

·&:~e~ium 
Silver 

;Aun]i,.,.te 

~ 
Barium 

fadmium 

North Creek Analytical - Portland 

I· & 
~rystal Burkholder, Project Manager 

Project: TOSCO #0608, Portland, OR 
Project Number: B15-300.2A 

Project Manager: Kelly Kline 

Sampled: 5/19/99 
Received: 5/21/99 

Reported: 6/l 4/99 15:18 

Tobil Metais'per EPA 6000/iOOO Series Methods/Quality .Corit ro I , · ' . 
· ::. :< > · .. :· :_-N~r·th.~[_e,~~ A~a!r~!c~~- ~~r~~~-p~· .- · .. :·.~- .· " 

Date 
Analyzed 

Spike 

Level 

Sample 

Result 

Date Prepared: 5!27/99 
0590772-BLKl 

5/27/99 

0590772-BSl 
5/27/99 O.Q0500 

0590772-DUPl 
5/27/99 

P905446-03 
ND 

0590772-~151 P905446-03 
5/27/99 0.00500 ND 

0590772-MSDl P905446-03 

5/27/99 0.00500 ND 

QC 
Result 

ND 

0.00492 

ND 

0.00469 

0.00445 

Reporting Limit Recov. 

Units Recov. Limits % 

Extraction Method: Metals 

mg/1 0.000200 

mg/1 80.0-120 98.4 

mg/1 

mg/l 75.0-125 93.8 

mg/1 75.0-125 89.0 

RPD 

Limit 

20.0 

20.0 

Date Prepared: 5/27/99 
0590780-BLKl 

Extraction Method: EPA 200/3005 

6/1199 

Q520780-BS1 

6/1/99 0.100 

0.100 
0.100 

0.100 

" 0.100 

613199 0.100 
6/1/99 0.0500 

059078(!-DUPl 

6/1/99 

P905446-03 

0.0349 
0.116 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.107 

0.0998 
0.106 

0.100 
0.101 

0.102 
0.0483 

0.0360 
0.121 

ND 

mg/1 0.00100 
0.00200 
0.00100 

0.00100 
0.00100 

0.00100 
0.00100 

mg/1 80.0-120 
80.0-120 
80.0-120· 
80.0-120 

80.0-120 

80.0-120 
80.0-120 

mg/1 

107 

99.8 
106 
100 

101 

102 

96.6 

20.0 

20.0 
20.0 

RPD 
% 

5.25 

3.10 
4.22 

'.'-

Notes* 

*Refer to end of report for text of notes and definitions. 
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www.ncalahs.com 

" Corp/PEG, Portland 

33 SW Kable Lane, Suite 900 

Portland, OR 97224 

Seattle 18839 120til Avenue Nt, Su1te 10! Bothell, WA 98011·95DH 
42!1.420.9200 f~x 425.420.nlo 

Spokane E.'lSL 1111 ~ Moctgcmery. Sui<e B. Spokar.e, 'NA 99206-~776 
509.D~4 9200 fax 509.924.9290 

Portlanrl 9405 SW Ni1nn11s Avenue, Beavellon, OR 97008-7132 
50390692\iO lox 50H05.9210 

Bend 203o4 EmrJirP. Avf!lltw. Suit~ E-~. Benrl. OR 97708-13H:I 
sa l.383.931U bx 541.382.7588 

Project: TOSCO #0608, Portland, OR 

Project Number: B l5-300.2A 
Sampled: 5/19/99 

Received: 5/21/99 

Reported: 6/14/99 15:18 Project Manager: Kelly Kline 

·. :Jota1·~.eNtS.Ji.~.fEf>A-6.Q~P!7l)Ol).;~e-rJ~~l\1~t!t~ns/Quality Qoritrol 
·. : ~~:3~.,::: :~: )'fprt~ Cfe~kA:I:'~.!Yi!~~:f'1'r~H~~!!.4·:·(· · ·· .' · ' . · 

alyte 

Lead 

l
~elenium 

i1ver 
' 

Matrix Spike 

-lrs~nic 
anum 

Cadmium 

Eromium 

ad 

lenium 
Silver 

l1atrix Spike Dup 

Arsenic 

•

arium 

admium 

hromium 

Lead 

l elenium 

ilver 

I 
I 
I 

North Creek Analytical - Portland 

~rysta1 Burkholder, Project Manager 

Date Spike Sample 
Analyzed Level Result 

052078Q-DU~ l ~20544!;!-03 

6/1/99 0.00710 

0.0108 

ND 

ND 

a 
059!)78Q-MS1 P205446-03 

6/3/99 0.100 0.0349 

6/1/99 0.100 0.116 

0.100 ND 
0.100 0.00710 

0.100 0.0108 

0.100 ND 
0.0500 ND 

052Q780-MS:Q1 P205446-i!3 
6/3/99 0.100 0.0349 

6/l/99 0.100 0 116 
0.100 ND 
0.100 0.00710 

0.100 0.0108 

0.100 ND 
0.0500 ND 

QC 
Result 

0.00790 

0.0113 

ND 
ND 

0.131 
0.205 

0.101 

0.105 
0.105 

0.105 

0.0470 

0.131 

0.208 

0.101 
0.107 

0.105 

0.106 
0.0472 

Reporting Limit Recov. RPD RPD 
Units Recov. Limits % Limit % Notes* 

mg/1 20.0 10.7 
20.0 4.52 

20.0 

20.0 

mg/l 75.0-125 96.1 

75.0-125 89.0 

75.0-125 101 
75.0-125 97.9 

75.0-125 94.2 

75 0-125 105 

75.0-125 94.0 

mg/l 75.0-125 96.1 20.0 0 
75.0-125 92.0 20.0 3.31 

75.0-125 101 20.0 0 

75.0-125 99.9 20.0 2.02 

75.0-125 94.2 20.0 0 
75.0-125 106 20.0 0.948 

75.0-125 94.4 20.0 0.425 

"'Refer to end of report for text of notes and definitions. 
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TM 

www.ncalahs. cam 

SP.>lttle 1Wl3S llll!h Av"n11c NE. Suite; 101, Balhell, WA 98011-9508 
425 420 noo lex 425.420.9210 

Spokane East 11115 Mo1l\gr.rnery, Suite B. Spokane, wr, 99206·4776 
509.924.9ZOU I~IX 5ll9.~1/.4 92~0 

Portland 9405 SW Nirnhus Avenue, Beaverton, OR 9700H-7132 
503.906.~200 fax 503.901i.g210 

Bend Zr354 Empire Avenue, Snite E-9, Ber,d, OR 9/70B-1a83 
5" 1.383.9310 fax 541.382.7588 

Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 

Dortland, OR 97224 

Project: TOSCO #0608, Portland, OR 

Project Number: B 15-300.2A 

Sampled; 5!19/99 

Received: 5/21199 

Reported: 6/14/99 t 5:18 Project Manager: Ke!ly Kline 

Polynudelh·:'Arom·M~c toffi~()ilntiiVpe~ EP ..v827o:M)siM!Qqality ¢oiltr~I _. · ... · 
··· ·· ., · ·' -: ~prt~·¢r~e~- 411~!ytic~J~J?~rl!~~a:· · · · · · · · · · · . '.·: 

Analyte 

l atch: 0590663 

lank 

. A.cenaphthene 

l cenaphthylene 

nthracene 

Benzo (a) anthracene 

~
cnzo (a) pyrene 

enzo (b) fluoranthene 

enzo (ghi) perylene 

'

enzo (k) fluoranthene 

hrysene 

ibenzo (a,h) anthracene 

Fluoranthene 

•

luorene 

ndeno (1,2)-cd) pyrene 
1aphthalene 

Phenanthrene 

Date 

Analyzed 

Spike 

Level 

Date Prepared: 5/24/99 

0590663-BLKJ 

5!26199 

" 

Sample 

Result 

yrene ----··-·----· _______________ ------
urrogate: 2-F/uorobipheny/ " 2.50 

Surrogate: Nitrobenzene-d5 

'urrogate: p-Terphenyl-d14 

L.CS 

f
cenaphthene 

enzo (a) pyrene 

yrene 

Surrogate: 2-Fluorobiphenyl 

'

urrogate: iVitrobenzene-d5 
urrogate: p-Terphenyl-dl4 

e hene 

( ) pyrene 

Pyrene 

llfurrogate: 2-Fluorobiphenyl 

l!turrogate: Nitrobenzene-d5 
Surrogate: p-Terphenyl-dl 4 

I' 
~onh C«ok L_"'~d 

~rystal Burkholder, Project Manager 

0590663-BS l 

2.50 

2.50 

5/26/99 5.00 

0590663-BSDI 

5.00 
5.00 

2.50 
2.50 

2.50 

5/26/99 5.00 

5.00 

5.00 

2.50 
2.50 

2.50 

QC 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.60 
1. 71 
2.07 

2.97 

5.50 

3.31 

1.35 
1.45 

1.91 

3.33 

5.66 

3.25 

1.60 
1.76 

1.93 

Reporting Limit Recov. RPO RPD 

Units Recov. Limits % Limit % Notes* 

Extraction Method: EPA 3520/600 Series 

ug/l 

ug/l 

II 

ug/1 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

37.0-135 
----64.7)----~~~--~~-

48.0-140 684 
25.0-147 82.8 

50.0-150 59.4 

50.0-150 1!0 

50.0-150 66.2 

37.0-135 54.0 

480-140 58.0 
25.0-147 76.4 

50.0-150 . 66.6 60.0 11.4 

50.0-150 113 60.0 2.69 

50.0-150 65.0 60.0 1.83 

37.0-135 64.0 

48.0-140 70.4 

25.0-147 77.2 

*Refer to end of report for te:xt of notes and definitions. 
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TM 

www.ncalabs.com 

Seattle 18939 !20th Avenue NE, Suite 101, Both811, WA 98011-9508 
425.4/.0.9200 f(;x 425.4209210 

S(lobne East 11115 Montgomery, Suite 8, Spokane, WA 9~206-4l76 
509.924.9200 ;ax 509.9249290 

Portl~ncl ~405 SW Ni,rbus A~8rHw. Seauecton, OR 97008-1132 
503.906.9200 fax 503.906.32\0 

Bond 20354 Emrire Avenue, s":to. c-9, Bend, OR 97708-1883 
5~1.3~3.9310 fax 5"1.3~2.7588 

T Corp/PEG, Portland Project: TOSCO #0608, Portland, OR 

Project Number: B !5-300.2A 

Sampled: 5119/99 

Received: 5/21/99 

Reported: 6/14/99 15:18 

7233 SW Kable Lane, Suite 900 

ortland, OR 97224 Project Manager: Kelly Kline 

I 
Notes and Definitions 

Note 

The reporting limit for this analyte was raised due to matrix interference. 

Reporting limits raised due to dilution necessary for analysis. 

The surrogate recovery for this sample cannot be accurately quantified due to interference from coeluting organic compounds 
present in the sample. 

f The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of analyte 
already present in the sample. 

~ET 

am 

fecov. 
RPD 

I 

I 
I 

Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

Not Reported 

Sample results reported on a dry weight basis 

Recovery 

Relative Percent Difference 

. North Creek Analvtical -Portland I -uY 
lrystal Burkholder, Project Manager 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 10 of 10 
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East 1 J 1 15 Montgomery, Suite El, Spokane, WA 98206-4776 

9405 S.W. Nimbus Awnue, Beaverton, OR 97008-7132 

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 

• ljl vvw ~ . . 
(-""'l-920~X 42-
(509) 924-9200 FAX 924-9290 

(50J) 906-9200 FAX 906-9210 

(541) 31:0-9310 !'AX 382-7588 ~ 
UNOCAI-~ CHAIN OF CUSTODY REPORT 

Chain of Custody Record#: 
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B: StJndard + Chromatograms · 

Laboratory Turnaround Days: 
CERT INFO: (check one) [_j Evalu~tion 0 Remediation ProJect Manager: ~ · rv-.L 

~0\TI[2J 0 D~teclion [J Demolition [J Closure 0 Mis(:eiJaneous Sample Collection by: ~ !J,.,~4ti..l 
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"' ( "0 

~~ 
~ ~ g 

.., 
V) 

~ " ;;2\~ 3 2Q ~ . ~ 
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' " '0 c;J.)OO U ~ ~00 E."" CON-
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Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

ample Description 

,.r-3 
~-2 

1-37 
4-36 
1-35 
--17 

~-22 

~-22Dup 

I 
I 
I 
I 
I 
I 

North Creek Analytical - Po 

I 

Seattle 18939 12Dth Avenue NE, SUite 101, Botlwil. WA ~8011-~50H 
425.420 9200 fax 425.420.9210 

Spokane E"sl 11115 Montgumury, Suite B, Spok~ ne. WA 99206-4T/6 
509.924.9200 fax 509.924.9290 

P"rtland 9405 SW Nimbus Avenue, Beaverton, DR 97008-7132 
503.906.9200 tax 503.8C6.321D 

Bend 20354 Emoire Aver.ue, Suite E-9, Bend, OR 97/0B-1883 
541.383.931G t~x 541.362.7588 

Project: TOSCO #0608, Portland, OR 
Project Number: Bl5-300.2A 

Sampled: 5/19/99 to 5/20/99 
Received: 5/21/99 

Project Manager: Kelly Kline Reported: 6110/99 11:04 

At"lALYTICAL REPORT FOR SAMPLES: 

Laboratory Sample Number Sample Matrix Date Sampled 

P905442-Dl Water 5/19/99 

?905442-02 Water 5!19199 

P905442-03 Water 5/19/99 

P9054~2-04 Water 5119199 

P905442-05 Water 5/l9/99 

P905442-06 Water 5119199 

P905442-07 Water 5(19/99 

?905442-08 Water 5/19/99 

P905442-09 Water 5/20/99 

P905442-10 Water 5/20/99 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. 
This analytical report must be reproduced in its entirety. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page I of2I 
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www.ncalabs.com 

II 
~T Corp/PEG, Portland 

~~33 SW Kable Lane, Suite 900 

1 
Portlmd, OR 97224 

Analyte 

l:!zene 
Toluene 
'thylbenzene 

ylenes (total) 
Surrogate: 4-BFB 

~zene 
Toluene 

l thylbenzene 

ylenes (total) 
Surrogate: 4-BFB 

~ene 
Toluene 

l thylbenzene 

Cylenes (total) 

Surrogate: 4-BFB 

~zene 
. Toluene 

.. thylbenzene 

l{ylenes (total) 

Surrogate: 4-BFB 

in 
Benzene 

toluene 

thvlbenzene 

y lenes (total) 

Surrogate: 4-BFB 

~ 
Benzene 

l oluene 

thy I benzene 

lrystal Burkholder, Project Manager 

Seattle 18939 120th Avenue NE. Suite 101, Botnell, WA 98011-9~08 
425.420.920[1 fax 425.420.921 Q 

Spokane EAst 11 i 15 Moolgomery. Suiltl B. Spok~roe. INA 99206-4776 
509924.3200 tax 509 924.9290 

Portland 9405 SW N 1m bus Avenue. 8 e a' c rro n. 0 R 970Da-7132 
503.900.9200 tax 503.905.9210 

Bend 20354 Empire Avenue. Suite E-9. Bend. OR 97708·1883 
541.333.9310 fa% 541.382.7588 

Project: TOSCO #0608, Portland, OR 

Project Number: B 15-300.2A 

Sampled: 51! 9199 to 5120199 
Received: 5/21199 

Project Manager: Kelly Kline 

Ba~ch 

Number 

0590681 

0590717 

0590681 

0590681 

0590717 

0590681 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Date Date Surrogate 
Prepared Analyzed Limits 

P20S442-Ql 

5/25/99 5/25/99 

,,F;ji 
" 75.0-120 

f2QS442-02 

5126199 5/26/99 

75.0-120 

f2QS442-03 

5125199 5/25/99 

" 75.0-120 

P2Q5442-Q4 

5/25/99 5125199 

" 75.0-120 

.r2QS~41-QS 

5126199 5/26/99 

" 75.0-120 

f205442-06 
5/25/99 5/25/99 ,, 

Reporting 

Limit 

0.500 

0.500 

0.500 
LOO 

0.500 
0.500 
o_soo 

1.00 

0.500 

0.500 
0.500 

I .00 

0.500 
0.500 

0.500 

1.00 

0.500 

0.500 

0.500 

LOO 

0.500 

0.500 

0.500 

Reported: 6/10/99 11:04 

Result 

1.89 

ND 

ND 

ND 
81.8 

7.64 

2.79 
11.6 

9.63 

101 

ND 

ND 

ND 
ND 

87.2 

2.62 
ND 
ND 
ND 

85.8 

ND 

ND 

ND 

ND 

87.8 

ND 
ND 

ND 

Units 

Water 
ugll 

% 

~ 
ug/1 

% 

~ 
ug/1 

% 

:w.a.ru 
ug/1 

% 

Water 
ug/1 

% 

.w.am. 
ug/1 

Notes* 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
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T Corp/PEG, Portland 

· 233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Analyte 

1-36 (continued) 
y lcncs (total) 

Surrogate: 4-BFB 

~ 
Benzene 

.• oluene 
thytbenzene 

y!enes (total) 

Surrogate: 4-BFB 

L 
Benzene 

•

oluene 
thylbenzene 

ylenes (total) 

Surrogate: 4-BFB 

L 
Benzene 

~
oluene 

thylbenzene 

ylenes (total) 

'

.,Surrogate: 4-BFB 

-22 Dup 

Benzene 

l oluene 

thylbenzene 

Xylenes (total) 

Seanle \8939 I 20th A·Jenue NL Suite 101, Bothr.ll, WA 9H011·9508 
425..!20.'1200 lax 425.420.9210 

Spo~ane Ea"t lll15 Montgomer{, Suite 8, Spokane, WA 99205-4776 
509.924 9200 :ax 509.924.9290 

Portland 9405 SW Nirnb"s Aver.ue, Be<~verton, OR 97008-7132 
503.006 9200 fax 503.906.9210 

Bend 2035·1 Ernp~re Avenue, Suite E-9. Bend, Of\ ~7703-1883 
o41.383. 931 o fax 541.382.7588 

Project: TOSCO #0608, Portland, OR Sampled: 5/19/99 to 5/20/99 

Project Number: B 15-300.2A Received: 5/21/99 

Project Manager: Kelly Kline Reported: 6110199 11:04 
--~----------------------------~------------------~ 

Batch 

Number 

0590681 

0590754 

0590717 

0590717 

0590754 

BTEX per EPA Method 8020A 
North Creek Analytical- Portland 

Date Date Surrogate 

Prepared Analyzed Limits 

£21!5442-!.!6 
5/25/99 5/25/99 

75.0-120 

P2!.!~442-!.!7 

5/27/99 5/27/99 

75.0-120 

P90~442-Q8 

5/26/99 5126199 

" 75.0-I 20 

P905442:·!l2 
5/26/99 5/26/99 

75.0-120 

~2!:!5442-10 

5/27/99 5/27/99 

Reporting 

Limit Result 

1.00 ND 
82.0 

2.50 59.5 
2.50 ND 
2.50 ND 
5.00 ND 

90.8 

2.50 357 

2.50 7.75 

2.50 ND 
5.00 ND 

85.8 

0.500 0.972 

0.500 0.758 

0.500 3.40 

I.OO .13.6 

101 

0.500 ND 
0.500 ND 
0.500 0.855 

1.00 4.96 

Units 

~ 
ug/1 

Notes* 

% ---------------

Water 

ug/1 

% 

Water 

ug/l 

% 

Water 

ugll 

% 

1¥.a.tfi 
ug/1 

~urrogate: " 
4-B-F,...B----------------------------------

75.0-120 104 % 

I 
I 

North Creek Analvtical- Portland 

I ~ fry stat Burkholder, Project Manager 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Netwo1k Page 3 of21 

COP0014694 



www.ncalahs.com 

T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 
Portland, OR 97224 

Analyte 

~enic 
Barium 

l admium 
hromium 

Lead 
e1enium 
lver 
ercury 

t:enic 
Barium 

•

admium 
hromium 
ead 

Selenium 

t~:~~ry 

nic e urn 

f
admium 
hromium 
ead 

Selenium 

.ilver 

.ercury 

~~nic •:;.urn 
Cadmium 

l hromium 
ead 

Selenium 

-~lver 
wercury 

rrystal Burkholder, ProJect Manager 

Seattle 18939 120\h A-lenue NE, Suire 1fll, Botnell, WA 98011 "9508 
425.420.9200 tax 425.420.nl0 · 

Spokane East 11115 Mo11:yomr.r•{. Sui1e B, Spokaoe, WA 991Do-4776 
o09.924.9200 t"x 509.92U290 

Portland 9405 SW N1mbus Aveoue, Beaverton, DR 97008-7132 
503.90o.noo J"x 503.905.mo 

Bend 20354 Em~ir~ Avenuu, Suite E 9, Bend, OR 97706-1683 
541.38B31 0 fax o41J82.7588 

Project: TOSCO #0608, Portland, OR 

Project Number: B l5-300.2A 

Sampled: 5/19/99 to 5/20/99 

Received: 5/21199 
Project Manager: Kelly Kline Reported: 6/10/99 II :04 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical- Portland 

Batch Date Date Specific Reporting 
Number Prepared Analy~ed Method Limit Result Units Notes* 

f205442-01 Water 
0590780 5/27/99 6/1199 EPA 6020 0.00100 0.0367 mg/1 

EPA 6020 0.00200 0.156 

EPA 6020 0.00100 ND 
EPA 6020 0.00100 0.0125 

" a EPA 6020 0.00100 0.0255 

EPA 6020 0.00100 ND 
EPA 6020 0.00!00 ND 

0590730 5/26/99 5/26/99 EPA 7470A 0.000200 ND 

f2!:!S4:1£-!:!l ~ 
0590780 5/27/99 611199 EPA 6020 0.00100 0.0230 mg/1 

EPA 6020 0.00200 0.0307 

EPA 6020 0.00100 ND 
EPA 6020 0.00100 ND 
EPA 6020 0.00100 ND 

EPA 6020 0.00100 ND 
EPA6020 0.00100 ND 

0590730 5/26/99 5/26/99 EPA 7470A 0.000200 ND 

P2QS44Hl3 ~ 
0590780 5/27/99 6/3/99 EPA 6020 0.0100 0.135 mg/1 

611199 EPA 6020 0.00200 0.0763 
EPA 6020 0.00100 ND 
EPA 6020 0.00100 ND 
EPA 6020 0.00100 ND 

EPA 6020 0.00100 ND 

" EPA 6020 0.00100 ND 
0590730 5/26/99 5/26/99 EPA 7470A 0.000200 ND 

P2Q!1442-(!:1, ID.ttl 
0590780 5/27/99 6/l/99 EPA 6020 0.00!00 0.00600 mg/1 

EPA 6020 0.00200 0.121 
EPA 6020 0.00100 ND 

EPA 6020 0.00100 0.00630 
EPA 6020 0.00100 0.00820 
EPA 6020 0.00!00 ND 

,. EPA 6020 0.00100 ND 
0590730 5/26/99 5/26/99 EPA 7470A 0.000200 ND 

*Refer to end of report for text of notes and definitions. 
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Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 
Portland, OR 97224 

Analyte 

~UIC 
Barium 

l admium 
hromium 

Lead 

(

lenium 
lver 
ercury 

~~~enic 
Barium 

•

admium 
hromium 
ead 

Selenium 

.ilver 

.ercury 

e:~ 
f

admium 
hromium 
ead 

Selenium 

.ilver 

.ercury 

e~: 
Cadmium 

_, .. hromium 
ead 

Selenium 

~~~lver 
.ercury 

lrystal BurkhO!de(,fOjeCt Manager 

TM 

Seattle 1BB9120tn Av~nue NE, Suite 101, Bothell, WA 98011-9508 
42:..120 9200 !ex 425.420.9210 

Sp~kane Ea"1 11115 Mor:l~ornery, Suilr. B. Sp"kane, WA 99206-4776 
509.924.9200 fax 509.924.9290 

Portland 9405 SW ~'rmbus Avenue, Bea1·erton, OR 9700Fil32 
SOJ 906.9200 fax 503.906.921 0 

!lend 20354 EIT1pire Avenue, Suite E-9. Bend. OR 97708-1883 
541.383.9310 !ax 541382"1588 

Project: TOSCO #0608, Portland, OR 

Project Number: B 15-300.2A 

Sampled: 5/19/99 to 5/20/99 
Re.,;eived: 5/21/99 

Project Manager: Kelly Kline Reported: 6/10/99 II :04 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical - Portland 

Batch 
Number 

Date Date Specific 
Prepared Analyzed Method 

0590780 5/27/99 

" ~ 

0590730 5/26/99 

0590780 5/27/99 

0590730 5/26/99 

0590780 5/27/99 

0590730 5/26/99 

0590780 5/27/99 

0590730 5/26/99 

P905442-05 
613/99 EPA 6020 
611199 

5/26/99 

EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 

EPA 6020 
EPA 7470A 

P905442-06 
611199 EPA 6020 

" 

5/26/99 

EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P905442-07 

6/1/99 EPA 6020 

" 

5/26/99 

EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 7470A 

P905442-08 
6/1/99 EPA 6020 

" 

5/26/99 

EPA 6020 
EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 

EPA 6020 
EPA 7470A 

Reporting 

Limit 

0.0100 
0.00200 
0.00100 
0.00100 
0.00100 
0.00100 

0.00100 
0.000200 

0.00100 
0.00200 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 

0.000200 

0.00100 
0.00200 

0.00100 
0.00100 
0.00100 
0.00100 
0.00100 

0.000200 

0.00100 

0.00200 
0.00100 

0.00100 
0.00100 
0.00100 
0.00100 

0.000200 

Result 

0.237 
0.0613 

ND 
NO 
NO 
ND 
ND 
ND 

0.00480 
0.0484 

ND 
0.00180 

ND 
NO 
ND 
ND 

0.0466 
0.121 

ND 
0.00300 
0.00870 

ND 
ND 
ND 

0.06-15 

0.112 
ND 

o.oouo 
0.00790 

ND 
ND 
ND 

Units 

Water 
mg/l 

lYaW: 
mg/l 

.)Y;Jk!: 

mg/1 

l¥.aW: 
mg/l 

Notes* 

*Refer to end of report for text of notes and definitions_ 
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:r Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I! nic 
Barium 

~'rlmium 
hromium 
ead 

~lenium 
lver 
ercury 

Barium 

•

admium 
hromium 
ead 

Selenium 

l~:~~ry 

I 
I 
I 
I 
I 
I 

rstal Burkholder, Project Manager 

Seattle 18939 120\h Avenue NE, Suite 101, Bothell, WA 98011-9508 
425.420 920(1 fax 425A/.O ~210 

Spokane E"sr 11 i 15 Montgomery, Suite B. Spakilne, WA 99206-4776 
509.924.9200 Ia~ 50~.924.9290 

Portf~nd 9405 SW Nimbus Avenue, BeuVP.Itun, OR 97008-7132 
503.906 9200 lax 503.906.9210 

Berni 20354 Empire A·J<~nve, S!iite E-9, B•nd, OR 97708-1883 
541 383.9310 fax 541.382.7588 

Project: TOSCO #0608, Po11land. OR 
Project Number: B 15-300.2A 

Sampled: 5119/99 to 5/20/99 
Received: 5/21199 

Project Manager: Kelly Kline Reported: 6/ 1 0199 11 :04 

Total Metals per EPA 600017000 Series Methods 
North Creek Analytical~ Portland 

Batch Date 
Number Prepared 

0590780 5127/99 

" ~ 

0590730 5/26/99 

0590780 5/27/99 

0590730 5/26/99 

Date Specific 
Analyzed Method 

l>905442~09 

611199 EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

EPA 6020 
5/26/99 EPA 7470A 

P905442-IO 
6/I/99 EPA 6020 

EPA 6020 
EPA 6020 

EPA 6020 
EPA6020 
EPA 6020 

EPA 6020 
5126199 EPA 7470A 

Reporting 

Limit Result Units Notes* 

~ 
0.00100 0.0206 mg/1 

0.00200 0.0762 

0.00100 NO 

0.00100 ND 
0.00100 ND 
0.00100 ND 
0.00100 ND 

0.000400 ND 

Water 

0.00100 0.0248 mg/1 

0.00200 0.0818 
0.00100 ND 

0.00100 0.00270 

0.00100 0.00420 
0.00100 ND 

0.00100 ND 
0.000200 ND 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
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T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 
Portland, OR 97224 

~~~enic 
Barium 

•

admium 
' hromium 

ead 

Selenium 

t lver 
· ercury 

~nic 
Barium 

I
Cadmium 

hromium 
ead 

Selenium 

.ilver 
rercury 

I 
I 
I 
I. 
I 
I 

North Creek Analytical- Portland 

I u::E= 
~rystal Burkholder, Project Manager 

Seattle 18~J:l9 !20th Aven·.re NE, Suite 101, Bothell, WA 98011-9508 
42~.420.9200 fax 425.420.9210 

Spokane 

Ben~ 

Project: TOSCO #0608, Portland, OR 
Project Number: B 15-300.2A 

Project Manager: Kelly Kline 

East l 11 !5 Mor.lgam•r"/. Suite B. Spokar,e. WA 99206-4776 
509.924.9200 fox 509.924.9290 
9405 SW Nimbus Aver\11~. B~averton, OR 970G0-7i32 
503.90fi.9200 lax 503.906.9210 
20354 Empire Avenue, Suite E-:1, Bend, OR 9710H-1H83 
5·11.3RJ ~:ll 0 fax 54 U87.. 7508 

Sampled: 5/19/99 to 5/20/99 

Received: 5/21/99 
Reported: 6/10/99 II :04 

Dissolved Metals per EPA 600017000 Series Methods 
North Creek Analytical- Portland 

Batch Date Date Specific 
Number Prepared Analyzed Mt:thod 

P905442-0I 
0590660 5/24/99 5129199 EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 

" EPA 6020 
EPA 6020 
EPA 6020 

0590771 5/27/99 5/27/99 EPA 7470A 

P905442-08 
0590660 5/24/99 5129199 EPA 6020 

,, 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 

0590771 5127199 5/27/99 EPA 7470A 

Reporting 
Limit Result Units Notes* 

Water 
0.00100 0.0306 mg/1 
0.00200 0.122 
0.00100 NO 
0.00100 ND 
0.00100 0.00110 
0.00100 NO 
0.00100 ND 

0.000200 ND 

~ 
0.00100 0.0503 mg/1 
0.00200 0.0985 
0.00100 ND 
0.00100 NO 
0.00100 0.00340 
0.00100 ND 
0.00100 ND 

0.000200 ND 

*Refer to end of report for text of notes and definitions_ 

North Creek Analytical, Inc. 
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T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 

'J:naphthene 
Aeenaphthylene 

•

nthracene 

• enzo (a) anthracene 

enzo (a) pyrene 

Benzo (b) fluoranthene 

I enzo {ghi) perylene 

enzo (k) fluoranthene 

Chrysene 

•

ibcnzo (a,h) anthracene 

!uoranthene 

luorene 
Indeno (1,2,3-cd) pyrene 

l aphthalene 

· henanthrene 

Pyrene 

l urrogate: 2-Fluorobiphenyt 
urrogate: Nitrobenzene-d5 
urrogate: p-Terphenyl-d 14 

l!naphthene 
Acenaphthylene 

~
nthracene 

enzo (a) anthracene 

enzo (a) pyrene 

•

enzo (b) fluoranthene 

enzo (ghi) perylene 

enzo (k) fluoranthene 

Chrysene 

l ibenzo {a,h) anthracene 

luoranthene 
Fluorene 

•

deno (1,2,3-cd) pyrene 

aphthalene 
henanthrene 

Pyrene 

ltrrogate: 2-Fluorobipheny/ 

North Creek Analytical -Portland 

I I""'' Bmkholdcc, Pmjw M~>goc 

Seattle 13939 I 20th Avenue NE, Surte 101, BcthP.il, WA 98011-9508 
425.420.9200 tax 425.420.9210 

Spok~ne East 11115 Montgomery, S~ite 8, Spokane, WA 992116-4776 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus AverltJC, 8<!<wenon, OR 97008-7132 
503.906.9200 fax 503 906.9210 

Br.11d 20354 Empire Avenue, Suitr. E-9, 8Qnd, OR 97708-1883 
54 Ll83.931 0 lax 54U32.7580 

Project: TOSCO #0608, Portland, OR 

Project Number: B 15-300.2A 

Sampled: 5/19/99 to 5/20/99 

Received: 5/21/99 

Project Manager: Kelly Kline Reported: 6/l 0199 II :04 

Polynuclear Aromatic Compounds per EPA 8270M~SIM 
North Creek Analytical- Portland 

Batch 

Number 

0590663 

,, 

0590663 

Date Date Surrogate 
Prepared Analyzed Limits 

5/24/99 

" 

II 

5/24/99 

P905442-0l 
5/28/99 

" 

37.0-135 
48.0-140 

25.0-147 

P905442-02 

5/28/99 

" 

" 

37,0-/35 

Reporting 

Limit Result 

0.100 0.102 

0.100 ND 
O.lOO ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.200 ND 
0.100 ND 
0.100 0.108 

0.100 ND 
1.00 ND 

0.100 ND 
0.100 ND 

65.3 
58.9 
76.3 

0.100 0.345 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 

0.100 ND 
0.100 ND 
0.200 ND 
0.100 0.163 

0.100 0.897 

0.100 ND 
0.100 6.55 
0.100 0.161 

0.100 0.182 

68.6 

Units 

Water 
ug/l 

% 

Water 
ug/1 

% 

Notes~ 

*Refer to end of report for text of notes and definitions. 
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T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 
Portland, OR 97224 

Ius 
Acenaphthcne 

Acenaphthylene anthracene 
enzo (a) anthracene 

Benzo (a) pyrene 

I enzo (b) fluoranthene 

enzo (ghi) perylene 

Benzo (k) fluoranthene 

l hrysene 
ibenzo (a,h) anthracene 

luoranthene 

Fluorene 

.ndeno (1,2,3-cd) pyrene 

.aphthalene 
-Phenanthrene 

yrene 

urrogate: 2-Fluorobipheny/ 

urrogate: Nitrobenzene-d5 cogot<e r>-T,ph'"yl-d14 

Acenaphthene 

•

cenaphthylene 

nthracene 
enzo (a) anthracene 

Benzo (a) pyrene 

I enzo (b) fluoranthene 

. enzo (ghi) perylene 

Benzo (k) fluoranthene 

'

hrysene 

ibenzo (a,h) anthracene 

luoranthene 

.luorene 

.dena (1,2,3-cd) pyrene 

North Creek Analytical - Portland 

I~ 
~rystal Burkholder, Project Manager 

Seattle 1B~:l~IJ?Olh Avenue NE, Suite 101, Both eli, WA '18011-~508 
41.5.420,9200 l"x ns ~20.921[1 

Spokane Eastl111!i Mu:il<JOillerv. Suilc !l, Spokane. WA 99206-4776 
~(l!l.924 9200 tax "09.n4.929D 

Pnrtlan(l 9405 SW Nimbus Avenue. Bcaverlon, OR 97008·7132 
"03.!101i.~200 r~x 5()3.906.8210 

Bend 20354 Empire Av!lnue, Suite E·g, Bend, OR g"J70H-1833 
5·11.383 9310 fax 541.3H/..7588 

Project: TOSCO #0608, Portland, OR 

Project Number; Bl5-300.2A 
Sampled: 5119/99 to 5/20/99 

Received: 5/21/99 
Project Manager: Kelly Kline Reported: 6110/99 11:04 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch Date 
Number Prepared 

0590663 5/24!99 

0590663 512A/99 

0590663 5/24/99 

Date Surrogate 

Analyzed Limits 

l'2Q5442-!l2: 
5128199 48.0-140 
,, 

25_0-147 

f2QS442-03 
5/28/99 

37.0-135 
48.0-140 
25.0-147 

P905442~!l4 

5/28/99 

" 

Reporting 

Limit Result 

61.4 
87.7 

0_100 0.144 
0_100 NO 
Q_JOO ND 
0.100 ND 
0_100 NO 
0 100 NO 
0.100 ND 
0.100 NO 
0.100 NO 
0.200 ND 
o_too ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 NO 
0.100 ND 

75.4 
733 
85.6 

0.100 0-968 
0.100 NO 
0.100 ND 
0.100 'ND 
0.100 NO 
0.100 ND 
0.100 ND 
o_Joo NO 
0.100 ND 
0.200 ND 
0.100 NO 
0_100 2.09 
0_100 ND 

Units 

Water 

% 

Wl!.t.tl 
ug/l 

% 

Water 

ug/1 

Notes* 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
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T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
nalyte 

Phenanthrene 
yrene 

urrogate: 2-Fluorobiphenyl 
urrogate: Nitrobenzene-d) L'"'" p-t"Ph'"yl-dl 4 

Acenaphthene 

Eenaphthy !ene 

thracene 

nzo (a) anthracene 

. Benzo (a) pyrene 

I enzo (b) fluoranthcne 

enzo (ghi) perylene 

Benzo (k) fluoranthene 

•

hrvsene 

ibenzo (a,h) anthracene 

1uoranthcne 

Fluorene 

l deno (1,2,3-cd) pyrene 

aphthalene 

Phenanthrene f. rene 

North Creek Analytical - Portland 

I td-= 
~rystal Burkholder, Project Manager 

Seattle 1H939 !20th .~ven11C NE, Suite 101, Bothell, WA 98011-9508 
425..120.9200 iax 425.420.9210 

Spokane East 11115 Montgomery, Suite B, S~okane, WI\ 99206-4776 
509.924 9200 fax ~OH.924.92~0 

Portl"fld 9~05 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 fax 503.906.n10 

Bend 20354 Empirr.l'wr.nur., Su.Jtr.l'-9,llend, OR 977D3-18B3 
~·11.383.9:l1D lax 541.332.7588 

Project: TOSCO #0608, Portland, OR 

ProjectNumber: Bl5-300.2A 

Sampled: 5/19/99 to 5/20/99 

Received: 5i21199 
Project Manager: Kelly Kline Reported: 6/l0/99 II :04 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch Date 

Number Prepared 

0590663 5/24/99 

~ 

0590663 5/24/99 

" 

0590663 5/24/99 

Date Surrogate 
Analyzed Limits 

f2QS44Z-Q4 
5/28/99 

37.0-135 

48.0-140 

" 25.0-147 

£2!lS:H2-0S 
5/28/99 

" 37.0-135 

48.0-140 

25.0-147 

P905442-06 
5/28/99 

Reporting 

Limit Result 

2.00 NO 
0.100 0.478 
0.100 NO 

70.8 

63.6 

82.2 

0.100 NO 
0.100 NO 
0.100 No 
0.100 NO 
0.100 NO 
0.100 NO 
0.100 ND 
0.100 ND 
0.100 NO 
0.200 NO 
0.100 ND 
0.100 ND 
0.100 ND 

1.00 ND 
0.100 ND 
0.100 NO 

78.0 
76.7 

90.3 

0.100 0.119 
0.100 No 
0.100 NO 
0.100 NO 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 NO 
0.100 ND 

Units 

}Vater 

ug/1 

% 

" 

Water 
ugil 

% 

Wl11t!: 
ug/1 

Notes* 

*Refer to end of report for text of notes and definitions. 
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T CorpiPEG, Portland 
233 SW Kable Lane, Sulte 900 

Portland, OR 97224 

I 
nalyte 

Fluoranthene 

~uorene 
dena (1,2,3-cd) pyrene 
aphthalene 

~threne 

gate: 2-Fluorobiphenyl 
Surrogate: Nitrobem:ene-d5 

.urrogate: p-Terphenyl-d 14 

!U2 
Acenaphthene 

(cenaphthylcne 
nthracene 

Benzo (a) anthracene Ienzo (a) pyrene 
enzo (b) fluoranthene 

Benzo (ghi) perylene 

'enzo (k) Jluoranthene 
hrysene 

ibenzo (a, h) anthracene 
Fluoranthene 

~uorene 
deno (1,2,3-cd) pyrene 

Naphthalene 
henanthrene 
yrene 
urrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobem:ene-d5 

lurrogate: p-Terphenyl-d14 

H::l1 
.. cenaphthene 

cenaphthylene 
nthracene 

ienzo (a) anthracene 
enzo (a) pyrene 

North Creek Analytical -Portland 

I ~ 
~rystal Burkholder, Project Manager 

Seattle 1893~ 120til Avenue NE, Sui1o 101. Bothell, WA 98011-950~ 
425.420.9200 ;ox 46420.9210 

StJOkane East 11115 Montgomery, Siiite B, S~okarw, INA 99206-4776 
509.9249200 lax 50D.9249290 

Portland 8405 SW Nimbus Avenue, Beaverlon, OR 97008-ll32 
503 906.9200 f<•x 503.906 921 0 

Bond 20354 E"'pire Avenue. StJile E-9, Ber.O, OH 9770S-1B3:l 
541.383.9310 ie.x 541.382}583 

Project·. TOSCO #060~, Portland, OR 
Project Number: B 15-300.2A 

Sampled: 5119/99 to 5{20/99 

Received: 5/21/99 
Project Manager: Kelly Kline 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical- Portland 

Batch Date Date Surrogate Reporting 
Number Prepared Analyzed Limits Limit 

P2.05442-0!;i 
0590663 5124199 5/28/99 0.200 

0.100 
0.100 

0.100 

"' 1.00 
0.100 
0.100 

-··~--~"-~~---- .. 
37.0-135 

,, 
" 48.0-140 

25.0-147 

£205446;-07 
0590663 5/24/99 5126199 2.50 

2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 

2.50 
5.00 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 

37.0-135 

" 1/ 48.0-140 
25.0-147 

P2:0S442-08 
0590663 5/24/99 5/26/99 1.00 

1.00 
1.00 

1.00 
1.00 

Reported; 611 0199 ll : 04 

Result Units Notes* 

Water 

ND ug/l 
ND 

0.189 
ND 
ND 
ND 

ND 
---~·-~--~----~, ____ __, __ 

70.3 % 
69.1 

86.9 

~ 2. 
8.94 ug/l 

ND 
3.84 
2.64 

ND 
ND 
ND 
ND 
ND 
ND 
11.2 
19.0 
NO 

6.93 
27.6 
7.38 

87.3 % 
NR 3 

90.7 

~ 2. 
2.90 ug/1 

ND 
ND 

ND 
ND 

*Refer to end of report for text of notes and definitions. 

North Creek Analytical, Inc. 
Environmental Laboratory Network Page 11 of21 

COP0014702 



www.ncalabs.com 

!' Corp/PEG, Portland 
233 SW Kable Lane, Suite 900 

Portland, OR 97224 

I 
nalyte 

-17 

enzo (b) fluoranthene 
Benzo (ghi) perylene 

Ienzo (k) fluoranthene 
hrvscne 
ibenzo (a,h) anthracene 

Fluoranthene 

tuorene 
deno (I ,2,3-cd) pyrene 

Naphthalene 

rene 
urrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 
lurrogate: p-Terphenyl-dl4 

B-22 

lcen a phthene 
ccnaphthy !em: 

Anthracene 

~enzo (a) anthracene 
enzo (a) pyrene 
enzo (b) fluoranthene 

Benzo (ghi) perylene 

Ienzo (k) fluoranthene 
hrysene 

Dibenzo (a,h) anthracene 

~uoranthene 
luorene 
deno ( 1 ,2,3-cd) pyrene 

Naphthalene 

lenanthrene 
rene 

Surrogate·;·-i~lu o-;.-obiphenyl 

lrrogate., Nitrobenzene-d5 
rrogate: p-Terphenyl-dl 4 

North Creek Analytical ·Portland 

I e;d-· 
~rystal Burkholder, Project Manager 

Seattle 18939120th Avenue NE, Suite lOL Botheil, WA 98011-9508 
425.420.9200 fax 425.420.9210 

S~okane East 11115 Montgomery, Suite B, Spokane, WA ~9206-4775 
509 924.9200 fax 509.924.9290 

Por!land 9405 SW Nimh11s Avenue, Beaverton, OR 97008-7132 
503.80o.9200 fox 503.906.9210 

Bend 20354 Ernrire /\venue. Suite E-9, Bend, OR 97708-1$03 
541.333.9311! lilX 541.382.7588 

Project: TOSCO #0608, Portland, OR 
Project Number: B15-300.2A 

Sampled: 5/19/99 to 5/20/99 
Received: 5/21/99 

Project Manager: Kelly Kline Reported: 6110/99 II :04 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical -Portland 

Batch Date Date Surrogate Reporting 
Number Prepared Analyzed Limits Limit Result Units Notes* 

P905442-08 ~ 2. 
0590663 5/24/99 5/26/99 1.00 ND ugll 

LOO ND 
1.00 ND 
1.00 ND 

" 2,00 ND 
LOO ND 
!.00 9.77 
LOO ND 
10.0 ND 
1.00 9.30 
1.00 ND 

370-135 76.3 % 
480-!40 NR 3 
25.0-147 71.6 

P905442-09 IDill.r 2. 
0590663 5124199 5126199 1.00 4.07 ugll 

1.00 ND 
1.00 1.22 " 
1.00 ND 
1.00 ND 
1.00 ND 
1.00 ND 
1.00 ND 
1.00 ND 
2.00 ND 
1.00 ND " 
1.00 8.67 
!.00 ND 

1.00 4.27 
1.00 12.7 

1.00 ND 
-·--·----·~ 

" 37.0-135 76.3 % 
48.0-140 NR " 3 

,, 
25.0-147 703 

P905442-l0 ~ M 
0590663 5/24/99 5/26/99 50.0 ND ug/1 I 

*Refer to end of report for text of notes and definitions. 
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I 
I 

IT Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 
Portland, OR 97224 

I B-22 Dup (continued) 
· Acenaphthylenc 

Anthracene 

~~enzo (a) anthracene 
~enzo (a) pyrcne 

Benzo (b) fluoranthene 
Bcnzo (ghi) perylenc 

~enzo (k) fluoranthene 
IJ;hrysene 

Dibcnzo (a,h) anthracene 

.luoranthene 

Wluorcne 
Indeno (I ,2,3-cd) pyrene 

~
aphthalene 

henanthrene 
yrene 

Surrogate: 2-Fluorobiphenyl 

l urrogate: Nitrobenzene-d5 
urrogate: p-Terphenyl-dl4 

I 
I 
I 
I 
I 
I 

North Creek Analytical -Portland 

I d-
~rystal Burkholder, Project Manager 

Project: 
Project Number: 

Project Manager: 

Sealtlc 18939 120th Avenue NE. Su1te 101, Bothell, WA 9S0i 1-~50H 
-m.420.9200 lax 425.420.9210 

S~okane bsr 11115 Montgmne<~. S!!itc B, Spok"ne, VI/A 99206-4776 
50~.924.9200 lux 509.92J 9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008 7132 
503.90G.92DU fax 503.906.~210 

Bend 20354 E111~ire Avenue, Suite E-9, Bend. OR 97706-1883 
541.383.9310 tax ~4 1.382.7588 

TOSCO #0608, Portland, OR Sampled: 5119/99 to 5/20/99 
B15-300.2A Received: 5/2U99 
Kelly Kline Reported: 6/10/99 11:04 

Polynuclear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Batch Date Date Surrogate 

Number Prepared Analyzed Limits 

P905442-10 

0590663 5/24/99 5/26/99 

" 

""' 
" 

370-135 
48.0-140 

" " 25 0-147 

Reporting 
Limit Result Units Notes* 

~ M 
2.50 ND ug/l 

2.50 6.46 
2.50 ND 
2.50 ND 
2.50 ND 
2.50 ND 
2.50 ND 

2.50 ND 
5.00 ND 
2.50 ND 
2.50 25.7 
2.50 ND 
50.0 ND 
2.50 48.2 
2.50 3.42 

86.4 % 

NR 
,, 

3 
89.0 

*Refer to end of report for text of notes and definitions. 
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www.ncalabs.com 

Corp/PEG, Portland 
33 SW Kable Lane, Suite 900 

t:= 0590681 

Benzene 

lf.!~~:;nzene 
1J;;enes (total) cgotec 4-DFB 

Seattle 18939120ti1Avenue. NE,S11ite 101, Bothell, WA98011-9508 
425.420 9200 fax 425420.9210 

S~ukane East 1111~ '''1orn,;omer;, Suire B. Spubne. WA 99;106·4776 
509.924.9200 lax 509.924.9290 

Pnrtlanll 9405 SW Nimbus AvHnoe, Beaverton, OR 97008-7132 
503.906.9200 lax 503.906.nlo 

B~nd 20354 Empire Avenue, Suitu f'-9, Bend, OR 97708-1883 
54 U83.931 0 fax 541 382 7588 

Project: TOSCO #0608, Portland, OR 
Project Number: B 15-300.2A 

Sampled: 5119/99 to 5/20/99 
Received: 5/21199 

Project Manager: Kelly Kline Reported: 611 0/99 11 :04 

·nT:EXper'£PAft\1etb:od:sotoA!Qilaiicy coiHJ-i)l ·· 
· · · N"ortli;e·re~·I<'A.iiai:Yiica1 ~ Portiai:ld :· · -·• 

... :.: .. ;:,...~-··::-l~.:- .• :;·.>~- .. ~·:·c;-, __ -~ ... : ~- ;_ --~ ~~~<·, 

Date 
Analyzed 

Spike 
Level 

Date Prepared: 5/25/99 
0590681-BLKI 
5/25/99 

0590681-BS2 
5/25/99 20.0 

20.0 
20.0 

60.0 

Sample 
Result 

QC 
Result 

ND 
ND 
ND 
ND 

46.0 

19.6 
20.2 
20.4 
62.9 

Reporting Limit Recov. RPD RPD 
Units Recov. Limits % Limit % Notes* 

Extraction Method: EPA 5030 

ug/1 0.500 
0.500 
0.500 

" 1.00 
75.0-120 92.0 

ug/1 67.0-130 98.0 
75.0-126 101 
76.0-124 102 
75.0-126 105 

~~~~~-~----~ -·-·-·----- -···~- ------------

Benzene 

l oluene 
thylbenzene 

Xylenes (total) 

Benzene 

l oluene 
thylbenzene 

Xylenes (total) 

(

rrogate: 4-BFB 

atch: 0590717 

E: 
Ethy lbenzen e 

ylenes (total) 
rrogate: 4-BFB 

North Creek Analytical- Portland 

I 
~rystal Burkholder, Project Manager 

tf 50.0 

0590681-MSI 
5/25/99 

P905442-0l 
20.0 1.89 
20.0 ND 
20.0 ND 
60.0 ND 
50.0 

0590681-MSDl P905442-0l 
5/25/99 20.0 1.89 

20.0 ND 
20.0 ND 
60.0 ND 
50.0 

Date Prepared: 5/26/99 
05907]]~BLK1 

5/26/99 

0590717-B$2 
5/26/99 

50.0 

20.0 

460 

21.9 
21.5 
21.4 
642 
47.4 

22.0 
21.7 
21.4 
64.5 
43.8 

ND 
ND 
ND 
ND 

42.0 

17.8 

75.0-120 92.0 

ug/1 67.0-130 100 
75.0-126 108 
76.0-124 107 
75.0-126 107 
75.0-120 94.8 

ug/1 67.0-130 101 13.0 0.995 
75.0-126 109 13.0 0.922 
76.0-124 107 15.0 0 
75.0-126 108 13.0 0.930 

" 75.0-120 87.6 

Extraction Method: EPA 5030 

ug/1 

ug/1 

0.500 
0.500 

0.500 
1.00 

75.0-120 84.0 

67.0-130 89.0 

*Refer to end of report for text of notes and definitions. 
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IJT Corp/PEG, Portland 
1?233 SW Kable Lane, Suite 900 

Portland, OR 97224 

Batch: 0590:754 

J;;ne 
Toluene 

thylbenzene 

y \enes (total) 

urrogate: 4-BFB 

l;n~ene 
Toluene 

thylbenzene 
ylenes (total) 

urrogate: 4-BFB 

I 
I 
I 
I 
I 
I 

North Creek Analytical - Portland 

I a£ 
Crystal Burkholder, Project Munager 

I 

Se~ttle 18939120th Avenue NE, Suit-~ !01, l:lutheiL WA. 98011-9508 
4?.5.420.9200 fax 425.4l8.9210 

Spokane bsl 11115 Hontgomcry, Suite B, Spokane, VVA 992U6-4TI6 
509.9?.4.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avnn11c, Be~vertan, OR 97008-7132 
503.906.9200 fax 503 906.9210 

Berni 203~4 Emptru Avenue, Suite E-9, Bend, OR 9770H-1883 
54U83.9310 fax 541.382.1588 

Project: TOSCO #0608, Portland, OR 

Project Number: B 15-300.2A 
Sampled: 5/19/99 to 5/20/99 

Received: 5121199 
Project Manager: Kelly Kline Reported: 6110/99 11;04 

.: BT)j;X· peh;EP ,.\ M~t~od ·s.Q20A/Quility Control 
· · ·· · : Noith:Creekin~I)iicaF·Pohiand. · · -· · .; ,,._ 
···~. · .. .r.,,.r; • · ~~- -= ~.;_•·1- •• --~ ,,;·.· :·:.•L"·~-- ~~ ., . 

Date Spike Sample QC 
Analyzed Level Result Result 

Q59Q717-BSJ 

5/26/99 20.0 18.6 
20.0 18.5 
60.0 56.4 

" 50.0 48.8 

"' 
Uatt: frepar~d: 5/27/99 

!:!520754-BLKl 
5/27/99 ND 

ND 
ND 
ND 

50.0 48.7 

!:!~20754-BSil 

5/27/99 20,0 17.1 

20.0 ] 7.4 

20.0 17,6 

60.0 54.0 

50.0 49.2 

Reporting Limit Recov, RPD RPD 

Units Recov. LimitS % Limit % Notes* 

ug/1 75.0-\26 93.0 

76.0-124 92.5 

75.0-126 94,0 
-------·-----

75.0-120 97.6 

Extractill!l Method; EPA 50~0: 

ug/l 

,, 

ug/l 

o.soo 
0.500 
0.500 

1.00 
-•,---·-••••••••-•-•u-•••-•~·-•••••-----"-~ 

75,0-120 97.4 

67.0-130 85.5 

75.0-126 87.0 
76,0-124 88,0 

75.0-126 90.0 

75.0-120 98.4 

*Refer to end of report for text of notes and definitions. 
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T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 
Portland, OR 97224 

Sea11le 18939 i2Uth Avenue NE, Suite 101, Bothell. WA 98011·9508 
425.420.9200 r~x 425.'120.9210 

Spokane East llll5 Mor.tgorne1y, Suite B. Spokar.e, WA S9206·4771i 
509.924.9/00 iax 509 924 92~1() 

Portland 9405 S'.•V Nimbus Avenue. Bea,•erton. DR 97008 7132 
503.906.9200 fax 503.906.9210 

Bend 20354 Empire Avenue. Suite E-9, Bend, OR 97703-1803 
54l.383.B3lU l<~x ~4US2.758B 

Project: TOSCO #0608, Portland, OR 

Project Number; B 15 -300.2A 

Sampled: 5119199 to 5/20/99 

Received: 5/21/99 

Project Manager: Kelly Kline Reported: 6/10/99 11:04 

. ' ·' . ~ : -. ·L ·, .. -'~.Total Metals'per EPA 6000/tOI)o· s~'ries Methods!Qtialit)r·co'ritroi : .. ·. I 

"·. ':. --._, ·: · -.. .: · North Creek :A:nalytical- Portland ·- . .. ·.. : · 
•. ,_ ' >. ~~ •' ~ ' --~~0, '-~ '~,. ,, "' '- '" • • 

nalyte 

a:: 0590730 
lank 

Mercury 

~~ITury 
u licate 
ercury 

Jv!ercurv 

lllatch:. 0590780 

Blank 

·s~nic 
.anum 

Cadmium 

(

romium 
ead 

lenium 

Silver 

L 
Arsenic 

Eium 

dmium 
omium 

Lead 

l(enium 

North Creek Analytical - Portland 

I 
Crystal Burkholder, Project Manager 

I 

Date 
Analyzed 

Spike 
Level 

Sample 
Result 

Date Prepared: 5/26/99 

0590730-BLKI 
5/26/99 

0590730-BSI 
5126!99 O.Q0500 

0590'730-DUPl 
5126!99 

0590730-DUP2 
5/26/99 

0590730-D UP3 
5/26/99 

P905441-01 
ND 

P904589-06 
0.00632 

P904590-0l 
0.00306 

0590730-~Sl P905441-01 

5/26/99 0.00500 ND 

0590730-~52 P905442-06 

5126199 0.00500 ND 

Date Prepared: 5/27199 

0590780-BLKl 

6/l/99 

0590780-BSI 

6/1/99 0.100 

613199 

0.100 

0.100 

0.100 
0.100 

0.100 

QC 

Result 

ND 

0.00475 

ND 

0.00628 

0.00313 

0.00485 

0.00509 

ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.107 

0.0998 

0.106 

0.100 

0.101 

0.102 

Reporting Limit Recov. RPD RPD 
Units Recov. Limits % Limit % Notes* 

Extraction Method: Metals 

mg/1 0.000200 

mg/l 80.0-120 95.0 

mg/l 20.0 

mg/1 20.0 0.635 

mg/1 20.0 2.26 

mg/1 75.0-125 97.0 

mg/1 75.0-125 102 

Extraction Method: EPA 200/3005 

mg/l 0.00100 

0.00200 

0.00100 

0.00100 

0.00100 
0.00100. 

0.00100 

mg/1 80.0-120 107 

80.0-120 99.3 

80.0-120 106 

80.0-120 tOO 
80.0-120 101 

80.0-120 102 

*Refer to end of report for te.xt ofnoles and definitions. 
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Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 

Portland, OR 97224 

nalyte 

•
upli~ate 

rsemc 

arium 

Cadmium 

l hromium 

ead 

Selenium 

.ilver 

~atrix Spike 

Arsenic 

l arium 
admium 

Chromium 

1:te~ium 
Silver 

llatri_x Spike Dup 
rsemc 

Barium 

l admium 

hromium 

Lead 

~~elenium 

lilver 

I 
I 
I 

North Creek Analytical - Portland 

I e~ 
~rystal Burkholder, Project Manager 

Seat11e 18939!20th Avenue NE, S11it1: 101, Bothell, WA 98011-9506 
41.5.420,9200 fax 425.420.9210 

Spokane Eost 11115 Montgomerv, Suite 8. Spokone, WA 99206-4776 
509.924.9200 fax 509.924.92:10 

Portland 9405 SW Nimbus Avonue, Beaverton, OR 97008-7132 
503.906,9200 fax 503.906.9210 

Bend 2D:l54 Empire Avenue, Suite E-9, Bend, DR 97'108-1863 
541.383.9310 tax 541 382.7588 

Project: TOSCO #0608, Portland, OR 

Project Number: B 15-300.2A 

Sampled: 5119/99 to 5120199 
Received: 5/21199 

Project Manager: Kelly Kline 

Date Spike Sample 

Analyzed Level Result 

0~2!.1780-BS 1 
6/1/99 0.0500 

0;:!2018!'1-D].[Pl f2!'15442-QJ 
611/99 0.0349 

:} 0.116 

ND 

0.00710 

0.0108 

ND 
ND 

0590780-MSt P9Q~44§-Q3 

6/3/99 0.100 0.0349 

6/1/99 0.100 0.116 
0.100 ND 

0.100 0.00710 

0.100 0.0108 

0.100 ND 

0.0500 ND 

(!59!:!180-MSDI P9!.l5446-03 

6/3/99 0.100 0.0349 

611199 0.100 0.116 

" 0.100 

0.100 

0.100 

0.100 

0.0500 

ND 

0.00710 

0.0108 

ND 

ND 

QC 

Result 

0.0483 

0.0360 

0.121 

ND 

0.00790 
0.01 !3 

ND 

ND 

0.131 
0.205 
0.101 

0.105 

0.105 
0.105 

0.0470 

0.131 

0.208 
0.101 

0.107 

0.105 

0.106 

0.0472 

Reported: 6/10/99 II :04 

Reporting Limit Recov. RPD RPD 
Units Recov. Limits % Limit % Notes* 

tng/1 80.0-120 96.6 

mg/1 20.0 3.10 

20.0 4.22 

20.0 

20.0 10.7 

20.0 4.52 

20.0 

20.0 

mg/l 75.0-125 96.1 
75.0-125 89.0 
75.0-125 101 

75.0-125 97.9 

75.0-125 94.2 
75.0-125 105 
75.0-125 94.0 

mg/1 75.0-125 96.1 20.0 0 
75.0-125 92.0 20.0 3.31 

75.0-125 101 20.0 0 

75.0-125 99.9 20.0 2.02 

75.0-125 94.2 20.0 0 

75.0-125 106 20.0 0.948 

75.0-125 94.4 20.0 0.425 

*Refer to end of report for text of notes and definitions. 
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·~fll(f;8'" 
I~ www.ncalabs.com 

Seattle 18939 I 20th Avenue NE, Suite 101, Bolli ell, WA 98011-9508 
425420.9200 tar. 425.420.9210 

Spokane East 11115 Muntgomery, Suite 8, Spokano, WA 99206-4776 
509.924.9200 fax 509.924.9290 

Portlan~ 9405 SW Nimbus Avonue, Beaverton, DR 97008-7132 
503.906 9200 fax 503.906.9210 

Bend 20354 Empire Avenue.. Suite E-9, Benu, OR 97708-1883 
541.383.9310 fax 541.382.7588 

l lT Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 

Portland, OR 97224 

~~::~: 0590660 

Arsenic 

~
arium 

admium 
hromium 

Lead 

l elenium 

ilver 

~nic 
-:a:~~m 

Cadmium 

l hromium 

ead 
Selenium 

c_ 
Arsenic 

l arium 

admium 
Chromiu:". 

•

ead 
elenium 

ilver 

tratr~Spike 
semc 

Barium 

•

admium 

hromium 

ead 

i elenium 

ilver 

Matrix Spike Dup 
enic 

North Creek Analytical- P<Jrtland 

I 
Crystal Burkholder, Project Manager 

I 

Project: TOSCO #0608, Portland, OR 

Project Number: B 15-300.2A 

Sampled: 5/19/99 to S/20/99 

Received: 5/21/99 

Project Manager: Kelly Kline 

Date 

Analyzed 
Spike 

Level 

Date Prepared: 5/24/99 

0590660-BLK1 

5/25/99 

" 

0590660~BS! 

5/28199 0.1 00 

0.100 

0.!00 

0.100 

0.100 

611199 
5/28/99 

0.!00 

0.0500 

Sample 

Result 

0590660-DUPl 

5/28/99 
f2!:!5H2-0J: 

0.0302 

0.0625 

ND 
ND 

0.00260 

ND 
ND 

0590660-~Sl £205446-03 
611199 0.100 0.0302 

5128199 0.100 0.0625 

0.100 ND 
0.100 ND 
0.100 0.00260 

0.100 ND 
0.0500 ND 

0590660-MSDl P9Q5446-03 
611199 0.100 0.0302 

QC 
Result 

ND 
ND 
ND 
ND 

ND 
ND 
ND 

0.104 

0.102 
0.107 

0.0991 

0.101 

0.110 
0.0532 

0.0319 

0.0657 

ND 
ND 

0.00230 

ND 
ND 

0.146 

0.173 

0.107 

0.105 

0.104 

0.109 

0.0548 

0.144 

Reported: 6110199 II :04 

Reporting Limit Recov. RPD RPD 

Units Recov. Limits % Limit % Notes* 

~xtraction Method; EPA 200/3005 

mg/1 0.00100 

0.00200 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

mg/1 80.0-120 104 

80.0-120 102 

80.0-120 107 
80.0-120 99.1 

80.0-120 101 

85.0-115 110 

80.0-120 106 

mg/1 20.0 5.48 
20.0 4.99 

20.0 

20.0 

20.0 12.2 

20.0 

20.0 

rng/1 75.0-125. 116 

75.0-125 110 
75.0~125 107 

75.0-125 105 
75.0-125 101 

1\ 75.0-125 109 

75.0-125 110 

mg/1 75.0-125 114 20.0 1.74 

*Refer to end of report for t~t of notes and definitions. 
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IPT Corp/PEG, Portland 

~233 SW Kable Lane, Suite 900 
Portland, OR 97224 

r.a~rix Spike Dup (continued} 
anum 

Cadmium 

Chromium 

ead 

elenium 

Silver 

&atch: 0590771 

!lliml!. C"ry 
Mercury 

~ 
Mercury 

~atrix Spike 
ercury 

tatrix Spike Dup 
ercury 

I 
I 
I 
I 
I 

North Creek Analytical- Portland 

Seattle JB9J9120th Avenue NE, Suite l!Jl, Bothsil. WA 98011-9508 
425420.9200 lax ~25A20.9210 

Sjlokane East 11115 Montgomar~. Suite B. Spokana, WA 99206·4776 
509 924 9200 bx 5mJ Y24 9tSO 

Portland 940~ SW Nimbus Avcuuc, 8uaveHOI1, OR 97008-·/1:!2 
503.906.9200 fax 503.906.9210 

Be~d 20354 Empira· A•1enue. Suiw E-9, Bend, OR 97108-1883 
541.383 9310 tax 541.3S2.7588 

Project: TOSCO #0608, Portland, OR 

Projen Number: B 15-300.2A 
San1pled: 5/19/99 to 5/20/99 

Received: 5121199 
Project Manager: Kelly Kline Reported: 6110/99 II :04 

·nls~oived·.!\1etais per· Ei;:'A: 60QQ(7J:i()o.Ser~es)\1ethods/Quality:(:fi~trO,l . . ... 
.. ''t ) , .·~. :Z\· \: . N,q.rt!! ;er~ek.':A~~·~~#~,~-'~ll~!itt~~rif · ·· • .··. ): :. ·, ···: .5~;, .. 

Date 
Analyzed 

Spike 

Level 

Sample 

Result 

QC Reporting Limit Recov. 

0590660-MSDI P905446-03 
5/28/99 0.100 0.0625 

0.100 ND 

0.100 ND 
0.100 0.00260 
D.JOO ND 

0.0500 ND 

Date Prepared: 5/27/99 
0590771~BLK1 

5/27/99 

0590771-BS1 
5/27/99 0.00500 

0590771-DUPl 
5/27/99 

P905446-03 
ND 

0590771-MSl P905446-03 
5/27/99 0.00500 ND 

0590771-MSD1 
5/27/99 0.00500 

P905446~03 

ND 

Result 

0.173 
0.107 
0.104 
0.103 
0.108 

0.0546 

ND 

0.00516 

ND 

0.00515 

0.00516 

Units Recov. Limits % 

mgf1 75.0-125 110 

" 75.0-125 107 
75.0-125 104 
75.0-125 100 
75.0-125 108 
75.0-125 109 

Extraction Method: Metals 

mg/1 0.000200 

mgfl 80.0-120 103 

mg/1 

mg/1 75.0-125 103 

mg/1 75.0-125 103 

RPD RPD 

Limit % 

20.0 0 
20.0 0 
20.0 0.957 
20.0 0.995 
20.0 0.922 
20.0 0.913 

20.0 

20.0 0 

Notes* 

*Refer to end of report for text of notes and definitions. 

~''"''' Bo'ki.r;~g" 
I 
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IT Corp/PEG, Portland 

7233 SW Kable Lane, Suite 900 
Portland, OR 97224 

1:= 0590663 

Acenaphthene 

rcenaphthylene 

rnthracene 
Benzo (a) anthracene 

Bem:::o (a) pyrene 

I enzo (b) fluoranthene 
enzo (ghi) perylene 

Bcnzo (k) fluoranthene 

a=hrvsene 
~ibenzo (a,h) anthracene 

Fluoranthene 

~
luorene 

ndeno ( l ,2,3-cd) pyrene 

aphthalene 
Phenanthrene 

yrene 
urrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 Cg"" p-T'"ph•nyl-df4 

Acenaphthene 

I enzo (a) pyrene 
yrene 

Surrogate: 2-F/uorobipheny/ 

l ltrrogate: iVitrobenzene-d5 

urrogate: p-Terphenyl-d/4 

cenaphthene 
enzo (a) pyrene 

Pyrene 

l urrogate.· 2 -Fluorobiphenyl 

urrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-dl 4 

I 
North Creek Analytical- Portland 

I 
~rystal Burkholder, Project Manager 

Seattle 189391ZOth Avenue NE, Suite 101, Bothell, WA 98011-9508 
425A2D.B2DO tnx 42542ll.921D 

S110kane Ens I 11115 Montgomer'/, S11ite B. Spukiln•, WA H\1205-4776 
509 924.9200 tax 509.924.9290 

Portlahd 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503 B06 92.00 tax 503 906 92.\0 

Bend 20354 Emp~re Avenue, Suite E-9, Bend. OR 97708-1083 
541.383.9310 fax 541.382.7588 

Projec:t: TOSCO #0608, Portland, OR 
Project Number: B 15-300.2A 

Sampled: 5/!9/99 to 5/20/99 

Received: 5121199 
Project Manager: Kelly Kline 

Date 
Analyzed 

Spike 
Level 

Date Prepa..-ed: 5/24/99 
0590663-BLKl 
5/26/99 

,, 
2.50 

2.50 

" 2.50 

05206~3-B,Sl 

5/26/99 5.00 
5.00 
5.00 

" 2.50 

2.50 
II 2.50 

0590663-BSDI 
5126/99 5.00 

5.00 

5.00 
2.50 

2.50 

2.50 

Sample 
Result 

QC 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Reported: 6/10/99 1 I :04 

:.,· . 
. ~' . 

Reporting Limit Recov. RPD RPD 
Units Rccov. Limits % Limit % Notes~ 

Extraction Method: EPA 3520/600 Series 

ug/1 

" 
, 

1.60 ---,-,----~----~~--------~-----------

],71 

2.07 

2.97 
5 50 
3.31 
1.35 
1.45 
/_91 

3.33 
5.66 
3.25 

1.60 
1.76 
1.93 

" 

ug/l 

" 
" 

ug/1 

" 

"Refer to end of report for text of notes and definitions. 
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I~ nc I w~w.ncalabs.com 

TM 

Seat1le 18939 I 20th Avenue NE, Suire 101. Both~ll. WA 38011·9508 
42!iA20.9200 fa~ ,125.420.9210 

Spokan~ East 11115 Muntgumery, S11ite 8, Spokane, WA 99200A"J76 
5DS.B24.9200 lax 509.92d.9290 

Portl~nd 9405 SW Nimbus Avenue. BeaverWn, OR 97006·7132 
503.906.9200 fu., 503.906.H21G 

Bend 203~·1 Empir~ Avenue. Suite E·9, Br.nd. OR 97708·18o3 
5'1.383.9310 fax 541.382.7538 

T Corp/PEG, Portland 

233 SW Kable Lane, Suite 900 
Portland, OR 97224 

Project: TOSCO #0608, Portland, OR 
Project Number: B 15-300.2A 

Sampled: 5/19/99 to 5/20/99 

Received: 5121199 
Project Manager· Kelly Kline Reported: 6110/99 11:04 

Notes and Definitions 

I Note 

The reporting limit for this analyte was raised due to matrix interference. 

Reporting limits raised due to dilution necessary for analysis. 

The surrogate recovery for this sample cannot be accurately quantified due to interference from coeluting organic compounds 
present in the sample. .. 
B22-Dup extract was darker in color than B-22. 

Analyte DETECTED 

Analyte NOT DETECTED at or above the reporting limit 

Not Reported 

Sample result~ reported on a dry weight basis 

Recov. Recovery 

lo Relative Percent Difference 

I 
I 
I 
I 
I 
I 

North Creek Analytical -Portland 

I~ 
~rystal Burkholder, Project Manager 

North Creek Analytical, Inc. 
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0 
0 
""C 
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0 
~ 

~ 
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~ 

w 
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)CREEK 

iiiilo...-~ ANALYTICAL 

18939 120thAvenueN.E., Suite 101, Bothell, WA98011-9508 

East !!115 Muntgom~ry. Suik B, Spokane, WA 98206-4779 

94ll5 S. W. Nimbus Avenue, Beaverton, OR 97008-7 J 32 

(425) 481-9200 FAX 485-2992 ~ 
(509) 924-9200 FAX 924-9290 

(503) 906-9200 FAX 906-2202 

f<CA y S. ~ D {j i O. 7 Enlflranmllntifl Lattor11roty S.arvlce5 

UNOCAL CHAIN OF CUSTODY REPORT 
Chain of Cuswdy Record #: 

·-~. ·· ····~-· ·• ·- % · .-' . IN9:J!OCW. ~m2uu&.'I'IIo"'~m.-"G1'•:·-·:f8o'j~_·,·d'&lt"'"'~""i$""<'(-'ll; ~.oW\_':_~"''"'. ~·~P . r· . ~ . - • ~~~~~·m~~~-£jJ·r; 

.!.:~m1: 1 Ott"!(' Project# J3 IS ~ 3ec>,j'jii: 
Add= (-Z3JI5...., ~~ 

{; UA)fe_ 1 f.!#O I , 

"?a r j-(~ J?f- :tl Z.2J- 1 

. Phonc:____1_,_3_~£,~Q'L__u::~~~~~~- ~1_~ __ _]_ __ j__f_·{_ -----~ 
Project Manager: ~~ ~ 
SampleCnllectionby: U L~ 

·~;ii~~~f}~lft~%\i"t&i/!1Q~~QJ.M!.tl~~-~r&:r~ 
Facility Number: Ob Q? 
Site Address: 5"'-<)ZY~-IJ-W--~~-C-~--~ 

City, Stale, ZJP~-~ov"t/cn~'ft_ __ 'l_?__?j 0 

_P9o5L/'/2_ 
Quality Assurance Data Level: 

0 0 
A: Stau.d<lfd Summary 

Sire Release Number: 

Unocal Manag~r: Mi'<"~ (14.w-uVL_ 

CERT INFO: (check one) c:::.J Ev~Juation f:J Remediation 

B: Stundard +Chromatograms 
~ 

t 
Laboralory Turnaround Days: 

®000[!] 0 Detection /_J Demolition 0 Closure 0 Miscellaneous 

0 OR O~~A- Q__AK ~Series -r----r--,------.--1 ~-------.. 

Fo X . ~ "' "' ~ \2 ~ ~N 
~~~~ ~~~ ~~~ ~ t ~~ . h ~ • :::J o u -'- "' ·a ~ "' u 

Q ~ + <l <l -;:; s ;:> e: 0 0 ~ 0 .~ ~ :;:: . 
~ w ~ ~ ~ ~~~] .-~ >O~O 2 Q~~ 

II OF u ,. ,.... "' -- ·- ... ·- u ::; 8 '"0 "' <n ~ "' ~ - - '"'I~ ::::: .... ::r: 0 i':'1 Q CJ CJ'"OCJ OtjOO·U!I:i'S'OO'S'OO."J<n 0 ~c. 
SAMPLING MATRIX CON- ±. ±. ~ ::i: ::[; ::[; E ::[; ~ ~ :!'~: -f;i li l5 ~ () :!l:lfiJ )2 ~ fi' ~ IJ..,., 

SAMPLE INDENTIFICATION DATE /TIME (W,S,Ol TAINERS I=; I=; !Il ~ f:; ~ &1 f:; ~ :Z:: fu ~ 8 ~g_@ji(~ -~ ~ 2~'-]_J-±ti l NCA SAMPLE NUMBER l 
1. u. -3 ~"'-t}_.i/7 I LU s _ ~- >5. X ~ ~>\ ~l--L __ _ 
2. Ll - '2-- v/1 ~1/ /05'0 ?( X ~- _ ~ ____ --- ___ - .. -z__ -- ~1-·-l--·1-----+---·-+--
3. 0 - -z s ~ ~ n-1111~ tu tf x t.__ ~- }{_, ___ ,~-·-·----·--~ 
4. u -~ 1

"-r
1

11'/t!f'-to J tf _ K _ '~ _t_ ___ ~t~J±j ____ 
1 

~ 
s. ~-11- rr.--t7-'f1Lil~<::5- I !1 ~ 6: -~ 1

)(" l 
.;J 1----~-~ ) 

-? ~ 1 ~rrt-7!? ..- tl t-~+-· V r- 'X_ . 
6. G.-.?~ /_' __ l~rz.( '7 ------A _ -X-----·---·--- r--~ 1 

1. &::?~ s~11-1~'V:j 5:1 s·r- L'[ X -r--- ~· __ _ _ __ X x. 1 _____ _ 

s 'B-11-- !i'-ff1Ytv5'D 4,-'<---' i 1
...; 

1 1.) v 
9: \3-L~ ~/D~\,0 , (( ·x- =~k~-~~=-r-~n ~c--
10. 8.-12 tx..R :f-lD-11""~0 ..-L.. L/ X X.. K 

~~=;;;«;~~:__j.,_J{;Y'__f
A!tP S-2/. q1_ 

3. 

Page----1-or '""2.
Rcv. UN03 3, IUJ97 

I Comments: 

11'~1rihi ''u ~rr Wh-~lt · l.uhorouory 

Date & Time Received by: Firm: Date & Time 

S·~l9L( t>(/3 C ~ 1\/tA- :5-LI-<11 v8.k_ 

5-2!-'11 I h Aa2421:lCktJ N Cl/ 2 -21-97 aco 

Yd hm• - f'omull.a.nt rl~lllfl(cllflY • lJmJCa~ 

Final Report Approval 

Were all requested results provided'! 

Were results within requested turnaround? 

Final Approval Signature: 

Firm: 

/3 ~ Define 

~ f!il "No" 

on back 

Dale: 



I 
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I 
I 
I 
I 
I 
I 
I 

:3.4!-o•Hht \!I~)J~ 1:0:1~11 >\·.•H'·•~'l ~'·IE. :-~qqu ~\H. ~l~l~~·~d. 'Nr\ '.! .. ~tHt 'J':1Ll::l 
;Jr, -1~1!.'!'01) 1:;, ·1<-~.ilO.!JnU 

· :i~nkauu !:,:1~~r 1 r Jt·t M·::~n('l'l'n~rr·~·. St~otf.l ~. )u,,:-;Jr~~l. ~M/J. ~J~Itl)&··'n~ 
:rtW 1l2·l.:f/(jfl i:,-c ~ljJ'I 1 f~·l ~}•JI} 

f'"lllnitnl~ ~)th)~, ',l'·:oJ il•'''·•HI:i': ~\L·~•n'H!, ~i•:~I'Jt)l'\l,n. ·)f::. 'lli\1.JU.J l.·:i 
r:t.l."l;)~)tl.'J.l!)tl :,1:r. •;rl:t•.•OG •}7\U 

B~nd l:!:iti·\ .:lt~lm!J •\\r·:•HH~. :)u~h11; ~l. :J.~tHI, rJJI•Jl"lll?i ~~HtJ' 
·~~~ 1 ~~n "l''! !) : .,>~ .·~ ·J 1 .~~ .~. J •,:p~ 

FAX 
!":_/k:d. _d~~d, /(1? __ 
Company: • .b.J? t) )'? _ _,.// 7{'/-y-~--'" ''---

Oat~: ··- __:!flij;;'--+r ?_--_ --------
P~ges_: ________ .• ,.;?"-r---·---·--~-

Fax: ·-·-47-,~J ~-- Email! cburkholder@ncBI:=lbs.com 
----· -~- ----

Phone: 

Re: 

From: Cryst.<JI Burkholder 

Phone: (503) 906-9233 ---- -~---· --·---- ----
0 Urgent 0 For Review " 0 Please Co1nment C1 Pleas9 Repiy 0 Please Rceye.IQ 

-~----- ---- -----~·--

• Comrnent:l: 

___!id_·(/e 

Crystal 

Conf1deo~ality Notice: 

Tl\ls n1C$~ege is intcndHd onty ror tho \l~f'l of IM itldividu:il or cnlily to Which it i~ addres:.cd l:l.tld mJy f';Jt1ttlln Information \hst is 
privileged. COI'Ifldenrf~r. ;:~nd ~xempr from di-;;<:losur~ under JpCiic3ble IJw. If lhel re3dilr of this megsags L~ not llh•' imsncted 
raclple;1!, or thr.l ~rnployM or Jgc.mt reS~)<)nsiblrl l1.•r <Jelillllring Chi:l,ne-s.s~ge to the in~nded (F.(;ipienr, your ara he ruby notiHed that 
.)ny ui:>~emlll-'ltiO ;), <.Ji::itriburlon. >lf (;tJp~inq (Jf this o;!Jrnmunicatlon is ~trictly pttJhlbiteQ. lr you h<"Jve rec.AIV~ thb ll')tl:l.~.10e in erro~. 
plellse Mlli')' u~ rmmedbt<:ly by l,elAphortij -~noJ rot"m r,.,o orlg.u'tal mes.saga ro us <Jl Ql1e ol the obov~t :~ddfUsDS ~;.~ pO$tal seNice. 

11.:0"d 9<!-L0'5551 8S9L ec::s S0S 

Nurth Creelt Arwlyrlcal, Jm:. 
tmtiraamonral L1horatory Network 

0~ ~~~l~Ai~N~ ~33~~ Hl~ON: ~Od~ 

COP0014714 
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, .. NORTH 
~~CREEK 

__ .....,;ANALYTICAL 

.~e 

11\9]9 !20th Avenue N.E., Suite 101, Bothell, WA 98011-9508 

East \\\15 M{ll\tgonw.(y, Suite B, Spokane, WA 913206-4779 

9405 S. W. Nimbus Avenue, Beaverton, OR 97008-7132 

(425) 481-9200 

(500) 924-92()() 

(503) 906-9200 

FAX 485-2992 ~ 
FAX 924-929\l 

FAX 906-2202 c;_;::. · 
Envlronment-91 Labor:atory Ssr11ices 

UNOCAL CHAIN OF CUSTODY REPORT 

:: ~ •. ;, ·· :5 ~~:: :~,~~;:;;3 :8t~';~ ;pJ•IQg.!-.~tO~'f!ot'l"~~A:f:;; ~ ~:;, ~~.- .· ... ~ .. : 
Facility Number: Q_b__Q i' 
SiLeAddress: CJ")ZY 'f.JW Dedi"""(. Au.JL. 

'~ City, State, ZIP: l Cv t{t:Y~ o«... i 7 z I 0 I 

Site Release Number: 

Unocal Manager: fv1 !I< fy (~{'a._ J>(.<..ltJ1.._ 

CERT INFO: (check one) c::J Evaluation 0 Remediation 

0 Detection 0 Demolition 0 Closure 0 Miscellaneous 

._:" ~~.·:. ~~i:;_;;.: :J/ 1 .: •. -:"~S~~s'i~L'f~&~,!N~bf!~{~!IPN_c.;i~~':t;;;I;~'~'lht"~tjj·~t·:;(~; 
Firm: L f !._ cv;f Project# lS IS .- 5C:Ot:dh--

--. z ,J.j ~ it;~ .. Address: 7 C-.;.;;..$' Sw (' ~= 
/ .le 'f&o B. # "::::>~;..(.Aro ~~ 

t=6 f t· {~ 0~ _:3_ 7 22. (._( 
Plwoo {.. '3'/-ii?r.Q'j/ '" (, 31 - T1 'g'(_ 
Project Manager: J ~~ 
Sample Collection by: AJJe_ 1/e .... ~ 
0 OR 0 ~A 

_ ___L. 

~~.s~e=n~·~~~~~--~--~--.---.-~--~--~ 

0 .w ... ~ ~ ~ o M §;'.;; · ft X "' ~ b -o \~ 
~]~ ~s~ ~,s ~ ~ o~ 
hfal '::>- U.!:.,; 8 "'U c ~ + ~ ~ ~5~ ~=o a o ~ -u w ~ ; ~-o~~ .~)0~9~2 ~ o~£ 

~ ttl ·- . - 0 -- ~ \.... tr') -- \ - l--1 '-' ~ #OF ;:r: o !Xl~o c c-ocUoo:2cc~"'~"'~·~ c '";;..-., 
I I "><: :X: I I I c I ODOC u 00 00- . -

SAMPLING l'v1ATR1X CON- ::r: ::I: Ul ' :r: ;:r: ::r: ~ ::r: S\ .2.,.:: 'ti ~ ~ <t: ~ < i2 '§ ~ ~ ·'<• 

Chain of Custody Record #: 

Quality Assumnce Data Level: 

00 
A: Standard Summary 

B: Standard+ Chromatograms 

Laboratory Turnaround Days: 

®000[!] 

NCA SAMPl.E NUMBER SAMPLE INDENTIFICATION DATE /TIME "':'·'·OJ TAl"'"' ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ , " ::; " ::; ~\!l a ~ ~ ~ ~1 1 1 1 1 L lA -3 S~l'f-'t'/1 L{) q- IX, X X )( I I 
2. LA ~ ?..- ~-li -11//(lSQ f '-( X X '{_ 
3. l3- -z~ '~~ 1J-11(i3: ~ I tf~ ~- '1.. i_ )( I 

4. _L{ _,;;-- h""/'11'/f~'.IO I L( t( --- y ';( 
s. \2 ~ :r't ;,.tf.5f1 /r~:c;s~-" , (_( __ K_ li x. I I 
6. G-~3(.:, l'rft;'j::r l"{:z<r- f t/ X ~- _ x 
1. B-- ;.{'" ";-1141/~1.,-: 1 1- cr x :£ )( 
R. r:s- j 7- li-{r-ry\,;:;t:;D ~r I v ·- '1\_ .>< x · I I 

19. 13 ... L?- ,':~11 _,1,1-.3° \ (f ·x i, ;1., I 
w. \5~22. bu.rL_ f--l:Of1~"i~o --L-. tf ~-~X. -K K . 

-------~------by: Firm; Date & Time Reecived by; lrirmr Hate & Time Final Report Approval 

1-l. ;i;tiC-x.£~~ IK'f (--' S<~H''f ?' f?:~ o ,.. . .(:;~:\;&~· /1j;'4 ---·---~~-/ 1 "? ot: u Were aU reques1ed results provided? Ja G!B Define 

2. _____ Were results within requested turnaround? ~ 8 "No" 

J:<mat Approval Signature: 3. - . on back 

' '\ __, I 

Page ___ ~of ___ ~~~~~~~~lllllb~-JIIIJ:-~~~~~~d!ll~~~~~~~~ll~--~1111~--1111~~-t .... r-~ .... ~ -.t,;NO-- I - --- -1111- ... 

«> 
"""" ....... 
~ 

"""" 0 
0 
a. 
0 
(..) 



~lJ9I 
En11imnmtmtaf Labomrary Network 
www.nca-Jsbs.com 

18939 !20th Avenue N.E., Suite 101, Bothell, WA 98011-9508 

East 11115 Montgomery, Suite B, Spokane, WA 98206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

20332 Empire /wenuc, Suite F-1, Bend, OR 97701-5711 

(425) 420-9200 

(509} 924-9200 

(503) 906-9200 

(541) 383-9310 

PAX 420-9210 

FAX 924-9290 

FAX 906-9210 

I'AX 382-7588 -~ 
UNOCAL CHAIN OF CUSTODY REPORT 

Chain of Custody Record#: 

,, .·:~i',··UNOCAVINFORJ).1KI1()N . r 

Facility Numbcc f2£()X 
. .:':F~_..:.:c,;;..::·· .. -·'-' ·- .-' ~.: -~ONSULT~T ~ORMATION.-,~;,~-._.,.:':·,,_.;·":'_'·.: . ·_- , • 

Firm: i · ! ( u' (':') , Project# cz ! /"~ 3cx:J 1 ,4- . 
Address: f ]·3 3 JL_o l:J!R. L lA (:;:~le~ '1~~~---:~!]i=-·flk..,.----.--, ~F~- I 

~')0 { '")-/:;_ . .__/ ()((_ '-172 2 L.( 1 -
Site Address: ~-:; <;""C6 NvJ ~ A'J~ 
City, State, ZIP: ?a f t j c;,.,-JJ.. Q '\<_ ; \ 17 \ Q 

Quality Assurance Data Level: 

00 
A: Standard Summary 

Site Release Number: 

Unocal Manager: r--1 rJ -rty c·\ 4 ~v- e / 
CERT lNFO: {check one) 0 Evaluation 0 Remediation 

0 Detection 0 Demolition 0 Closure 0 Miscellaneous 

Phone: ,,;-oJ -~ t?-1 # c;· ~o<$- Fax: L; u 3 £ -;rcr- 7r g 2-.. 
Pr . '" ~·I }2£1' .,.. I OJCC! <>!Uil~gcr: . :A 'A..<......- , ' 1k I ,, 

Sample Collection by: ~f)~~ (. ,. , J / .,/ /J 
y / //_'4 p ( ..¥ (J..V 

B: Standard+ Chromatograms 

Laboratory Turnaround Days: 

~000 

0 OR 0 WA 0 AK 0 NW Series 

' ~~ -"tx "' ,;; J'tj.j: 
"' · ~ ..; ~ "' i3 o ;:t !;' < :O 
~~~ ~gE B~~ ~ 1 ]~r 

P: Q ;:;j; + 0 -;::; -;::; § :$' e:- c: 0 5 ri .02 u 
~ "'i ~v:. ;a ~ro~u . .-~;aO>oiZlo oc;;:ro 

# OF u "' . '" ·~ ·- " ·- 0 c <'~ "0 "' V) '1:> U) t--- - "'" :!; '-
=7 Y X \:? '? 9 -g 9 ~£ G p:i ~ &J "'> &!~~-V) . 

0 "f, 2 
SAMPUNC MATRLX CON- ;r: ;r: ~ ;i: ::r:: ;r: :I: 2 ;r: ~ ~ ~ ·s; [;: u ~ Q ~ ?2 ~ 9 f:r ~ 

SAMPLE INDENTIFICATION DATE I TTh)E (W,S,O) TAINERS f=: f=: ,:l:l lt:i i= ~ f=: ~ ~ ~ :i: ft ~ B 0 fu 0 fu &J ~ ~ E-4 ~ I (I NCA SAMPLE NUMBER 

I. \_3-rl S:: I i-1 ~1;6 ;Jo l-{) /-( 'f... .)< y ~- ~ 
2. T f::l L "S .._---l't -1VI0:g; v) ~ 'i_ J 
3. I ,-----~ :================~---~ 
4. --t--1--J..-.-.+----+-----+---1-1-+---\ : \ 11-~-~~--~~---1 

5
. 1---t-1 I 1----t----t--1----t-J-1 I I I I I I I 1~-----------{ 

6. 

7. 

8. 1-+--- ) I 1---1 I 

9. 

Ill. 

3. 

I I I 11----~--~--1 

Date &Time ~eccived by: Finn; Date &Time 

s -~ ;. '(··, ~v; ;~~-:.~-;:,. <~~-· ;1 Jt)J.. .::--'" r<, ''i··}{_) 
1 

.Firm: 

T--:l="""""-'7"l:>"=-;-::r,_.~~· ·~< ..._} ~( ·L-fh--
-----------------------------------------------------------------------1 

Final Report Approval 

Were all requested results provided'! 

Were results within requested turnaround? 

Final Approval Signature: 

·----....,..-lc~mm- .... ~ ~~ ----. ~ . - _ --- -
~ 
rEl 
~ 
~ 

Define 

''No" 

on back 

-Dal~ .. 

....... 

"""" ....... 
~ 

"""" 0 
0 a. 
0 
(..) 



~NORTH 
.]CREEK 

---......1 ANALYTICAL 
Environmental Laboratory Servir!e-s 

1 Wr\9 !20th Avenue N.E., Suite 101, Bothell, WA 98011-9508 

btst 11115 Montgomery, Suite 13, Spokane, WA 9X206-4779 

9405 S.W. Nimbus Avenue, llcaverton, OR 97008-7132 

(425) 481-9200 FAX 485-2992 

(509) 924-9200 FAX 924-9290 

(503) 906-9200 FAX 906-2202 ~ 
CHEVRON U.S.A., Inc. CHAIN OF CUSTODY REPORT 

c ._ - ,.,,.. ~·. • • 1~-- - ·" ._. . ... - ;qi'il,..iifliii t iii tiil:ml'\fi'iMIIi"iii'IIIKLr 

Laboratory Turnaround 

.c <;;;t·2·~rt~E,f':~~~~~@?t;)JU4A!IU!'I''.~~·::·::~L .. ,;,,:,:::s .. '.-·.· 
Facility Number: {,., ! 00 \ {) ~ '[ 1 

SiteAddre~s: s-s-3 \ kl \J D.>~ ~
City, State, ZIP: S';:o (1:-\~ ........ ,R a " .d\l-:1,... \ D 
Service Code: 0 Site Assesment 

Service Order: 0 Remediation 

Cost Element: 75100100 ~ f 0 0 & M 

Chevron Project Manager: [~( ~''... 0 t'#(.Q.. GWM 

.::::--"'. ·,,: .;: .. ,·,,.·- .·: fi_.:./ .... · ~-- -~~n~~~L_TAN.~~,!~~H~¥~~\O~~.:j~-1';J:,~i;~;i,§.~~;"'>c~·t.'f:(·,\·l 
Name: :L.f:'" \....fcl"P • Project# ~ lC... ~ 1_ (:)C),~ 
Address: -;1 2 "Z., 3 .'-'-< \ i \<.... ,bjJ..J2. \ ,... . ~ ~~ l - q (}0 0 lJ~ t:'7: ., ....,. ... ~ ~w .._.P- ...-~,} ._;~t;e.. ,\> .J 1. 

~ot-t\•~ f) r \~71- ~·) __ l-1 
..- ,· I /;. -- -- ? I q. .""'1 u<'- "'J 

Phone: <:. O'o'!'it-::. ~1.-. <!,q- ~ _;; 0~ Fax: S.O .:";J- (,..,3, 1- "f 1 l 1.-

i"• I 0 \ i . • 
Project Munager: ~·QQ{ \(; ~.A.It'..J(__ Airbill#: • 

Sample Collection by: 'tJ a_~._ *~ ("' ~ \\ 
0 AK c 0 OR 0 WA .C('.NW Series c:::-..~ 

( 
X v.~ v) 

~~~ ~ 3 ~ ] ~ 
C -~ + ~ ~ ~§3 ~c~ fi • ~;o~ ~=~ U-i -
- • c ~ ~ ~~~0 -~0~ ~0 ~ 

#-OF u <":'! @ ~ .~ -~ 1) .~ 0 t: N ~ v. cr. ~ tr.l (-- ~-
:r,: l? x ~ 9 9 91l9 .• 11~ ·c; 00

..;: ~ '$' &l g· ·"' 

SAMPLE INDENTIFICATION 
SAMPLING MATRIX CON- :I: :I: UJ ·:I: :I: :I: .'.l ::r: i;; .2 <>:: -~ ~ u"'=:: «: u"'=:: <t: f . . ~ ~ r ~ ~ ~~~~~~ ~ ~ 

DATE fTJME (W.S,O) TAlNERS r r ;:o '4 f- r r w f- ;<: :r: UJ c\:. 6 0 w 0 w ~\&l 
S::tt·"iq VJ r.~ y x Y. v 

L "R~ ~0 I "_ 'lt[, 9° :;:; / f' r \ ;'\ 

2. ·:&-II 1~ 2~-1>~1!~fl vJ I L1 J l J lj(l I I r· I 1-1 I ~'ZI lx· 

Time 

0 I Business Day 

0 3 Business Days 

[] 5 Business Days 

·le-nrJThsiness Days 

0 3 Day Air Samples 
(Please Select One) 

NCA SAMPLE NUMBER 

3. ~--- ~~ ~·7-I,.,Jfo:o\ vd 1c;: f. r; :<I xl I 11~~------~----~ 
4. f)_ .... q __ .r#.t' :Y\i\oo Cl'tl ~ .X 'f... _X 

5. B-!0 .s::t ~-~ y-;\ . .,.. iA l LJ x· v ...; 
t ' 1" ..-u v v . \_ !\.,_ (', 

6. ·rh/t_\~ '5~ '2-/ J¥'1/ r' o\i"\ !J.) "/ -/.._ · 
. )f;P,v- ~ . ..-·· / .· 

I 

7. 

8. 

9. 

10. 

Diiic&Time 

·) 21-9 'J/.ir 
Additional Comments: 

--:--, I 'J 
~,:;.- (~'t 

R~li quished by:., ~ Finn,.;_. Date & Time · Recei~ed by: Firm: 
·.'"- ___.. I • .,..,... ./ /P I rl _.- ~ t I ~ .r .--} • ..-1. , _.,, 

_1 . .,6%/ ~~~ , __ J..~ lc.~~a. -s-·~. (·11 I~· IS .4-t ?.· A;i~' i;l//2--:. JJ _.A 
-~· .,.. ""1 "ll" ... ~ .. - - /"/' 

2. l/ 
;;: t1 s,/M 5 D. S<J.w-rL~~ 

3. -- ---~ f"h~v n-.c:_ RE':11. ~ 1.. 1-nm - --- - - - - --- -

co 
"""" ....... 
~ 

"""" 0 
0 
a. 
0 
(..) 



189N I 20th Avenue. N.L Suite 101, Blllhell, WA IJROII-9508 (206)481-9200 FAX 485-2992§ 

E"·'t 11115 Mt>ntgomery, SuHe B. Spokane, WA 99206-4779 [509) 924-9200 FAX 914-9290 

9405 S.W. N1mbus Avenue. Beaverton. OR 97008-71J2 (50~)64J-9200 FAX 644-2202 ...,. ... 

CHAIN OF CUSTODY REPORT Work Order #L__~~~-~-_j 
REPORT TO: r t { 0 f fON-·fl(>l.-<\. INVOICETO: S.{_v,_Q( ()J /'. ~· 
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Table 1 Page 1 of6 

Groundwater SPH w~~>~•nu· ... PV Data 

Date 

Chevron 

B-7 8/1 B/99 NP 19.15 1 

8-8 34.14 NP 17.87 16.27 

8-9 35.57 8/1 NP 17.23 18.34 

B-10 34.76 8/1 NP 16.33 18.43 

8-11 34.96 NP 1 18.99 

8-12 35.14 8/18/99 NP 16.35 18.79 

8-13 34.76 8/18/99 NP 18.43 

8-14 36.59 8/1 B/99 NP 18.17 18.42 

8-15 35.55 8/18/99 NP 1 18.17 

8-19 8/18/99 NP 16.90 17.27 

8-20 17.56 0.15 

B-21 NP 17.02 17.77 

8-24 NP 16.30 18.40 

8-26 35.3 8/1 NP 18.74 

B-28 35.26 8/1 NP 19.24 

B-29 37.7 8/1 NP .67 

8-30 NP 15.88 19.51 

8-31 33.86 NP 17.17 

8-32 34.23 8/1 NP 1 1 

8-33 35.90 8/1 NP 16.98 

CR-1 22.08 8/1 NP 3.85 1 

CR-3 34.32 8/1 NP 15 

37.14 8/1 6.20 30.94 

CR-6 35.61 NP 13.94 21.67 

COP0014730 



2 of6 

Date 

Chevron 

8/1 NP 11.19 

33.14 8/16/99 NP 7.23 25.91 

35.72 8/16/99 NP 5.70 30.02 

CR-10 35.57 6.37 0.17 6.54 28.89 0.5 

CR-11 34.43 NP 30.71 

34.15 NP 17.73 
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Table 1 Page 3 of6 

Groundwater Elava1·inn and SPH Ra•~nv&nr Data 

35.43 28.34 

MW-2 35.77 NP 8.17 

MW-3 36.02 NP 9.35 

MW-4 36.39 8/20/99 NP 8.94 27.45 

MW-5 8/20/99 NP 8.05 25.47 

MW-6 

34.12 9.7R 0.1 {) 9.88 24.24 0.4 

33.95 NP 9.03 24.92 

MW-9 36.53 8/20199 NP 1, .15 25.38 

0 8/20/99 NP 1 24.90 

1 NP 28.60 

2 35.95 NP 8.34 

MW-13 37.89 8/20/99 7.06 30.83 

36.28 NP 6.59 

5 37.5 8120/99 NP 

6 34.93 NP 6.62 

7 36.05 NP 5.84 

8 33.76 NP 3.53 

MW-19 33.39 NP 5.39 28.00 

MW-20 34.76 NP 11.19 

MW-21 34.33 NP 2.57 

35.65 NP 5.20 

36.06 5.27 0.14 5.41 0.06 

MW-24 35.15 NP 7.62 

COP0014732 



MW-26 

35.69 

MW-28 34.39 

35.77 

MW-30 36.39 

35.66 

37.01 

MW-34 39.67 

33.39 

34.86 

37.5 

MW-39 35.02 

MW-40 33.65 

Table 1 
Groundwater Elevation and 

Date 

NP 

NP 

NP 

NP 

NP 

8/20/99 

8120/99 

8/20/99 

8/20/99 

8/20/99 

8120/99 NP 

8/20(99 NP 

5.96 

7.19 

6.74 

8.12 

6.08 

20.69 

20.13 

4.60 

15.24 

15.88 

7.67 

14.79 

22.61 

29.65 

27.54 

30.93 

19.54 

1 

18.98 

29.83 

18.86 

Page 4 of6 

SPH 
Recovered"'* 

0.08 
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B-1 

B-2 35.35 

B-3 34.81 

B-4 34.7 

8-5 34.63 

8-6 35.49 

8-16 35.82 

8-17 1 

B-18 35.49 

B-22 

B-27 

8-35 33.56 

B-36 31.02 

35.83 

8-40 

8-41 34.63 

35.93 

36.05 

36.07 

Table 1 
Groundwater t:revat:aon and 

7/99 NP 

NP 

NP 

NP 

NP 

NP 

8/17/99 

8/17/99 NP 

NP 

B/17/99 NP 

7/99 NP 

8/17/99 NP 

17.60 

1 1 

NP 

7/99 NP 

NP 

Page 5 of6 

17.37 17.31 

17.45 17.90 

18.79 16.02 

16.66 

16.93 17.90 

1 1 4 

17.62 18.20 

17.55 16.06 

18.90 16.59 

17.48 

1 17.00 

1 17.76 

16.23 17.33 

1 16.01 

19.41 16.42 

1 14.69 0.6 

1 1.0 

16.43 

19.23 16.70 

1 16.74 

1 

19.98 

19.70 16.37 

1 1 
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Table 1 PageS of6 

Groundwater and SPH Re•:::o\i•arv Data 

Tosco 

OF-1 8/1 NP 

OF-2 NP 

36.58 8/1 NP 

36.03 8/1 NP 

U-2 35.02 8/1 NP 

U-3 35.25 NP 

U-4 34.46 8/17/99 

U-5 3 8/17/99 NP 

U-5A 33.77 8/17/99 NP 

SPH .. Se~•arate 
NP = No nbs,ervl~d dale 
NA = available 
NM = Not measured 
*=Groundwater elevation is corrected for the presence of SPH using: 

thickness x Spedfic of SPH)} 
of SPH set to 0.85 

•w = recovered represents total recovered for entire quarter 

Wells Dec. 1998: 

B-1 B-12 B-35 U-5 
B-3 B-17 B-36 IT-E 
B-4 B-18 B-37 MW-27 
B-6 B-20 B-40 MW-31 
B-8 B-21 B-41 
B-9 B-25 DW-1 
B-10 B-28 P-1 
S-11 B-30 P-2 

COP0014735 
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Toluene 

Chevron 

8-7 11/24198 ND ND ND ND 
8-7 8126/99 0.285 1.49 0.272 0.44 

8-9 12111/98 NO ND ND ND 
8-9 2/25/99 ND ND ND ND 
8-9 5/21/99 NO NO ND ND 

8-10 11/24/98 98.5 16.9 3.45 3 .7 

8-10 5/21/99 4.58 2.07 4.65 5.97 

8-10 8/30/99 4,63 11.9 2.93 14.9 

8-11 11/23/98 29.4 ND 6.90 16.4 

8-11 2/25199 87.5 6.4 6.81 12.8 

8-1, 5/21/99 55.6 2.08 5.53 8.67 

8·1 1 8/27/99 9.16 0.382 3.7 3.2 

8-14 11/25/98 301 130 26.5 18.2 

B-14 2125/99 754 378 53.3 128 

8-14 5/21/99 900 441 37.3 97.5 

8-14 8/26/99 170 89.8 12.3 17 

B-28 11/24/98 15.0 110 ND 79.2 

B-28 2/25/99 ND ND NO NO 
B-28 5/20/99 NO NO ND NO 
B-28 8127/99 NO ND ND NO 

8·30 11/24/98 43.0 0.603 4.46 10.5 

B-30 2/25/99 76.4 3.07 8.96 17.1 

B-30 5/21/99 84.9 1.53 7.31 10.4 

8-30 8/27/99 55.1 0.385 3.32 4.85 

CR-8 11/24/98 ND NO NO NO 
CR-8 2/25/99 NO NO ND NO 
CR-8 5/20/99 ND NO NO ND 
CA·B 8/27/99 NO ND NO NO 

CA·9 11/25/98 ND ND ND NO 
CR-9 11/25/98 ND NO. ND ND 
CA-9 2/25/99 NO NO ND NO 

November 19, 1999 

COP0014736 
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Chevron 

CA-9 5/20/99 ND ND ND ND 
CR-9 5/20/99 ND ND ND ND 
CR-9 B/27/99 ND ND ND ND 

CR-11 8/30/99 69.8 1.49 1.43 3.39 

EX-1 11/25198 ND NO ND ND 

Friday, November 19, 1999 

COP0014737 
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Results. 

GATX 

MW-8 12/10/98 45.4 40.6 NO 17.7 
MW-8 3/2/99 11 2.98 1.61 NO 
MW·S 5/27/99 10.4 4.78 2.58 4.13 

MW-8 9/2/99 22.6 52 16.2 97.1 

MW-10 1219/98 ND ND NO NO 
MW-10 3/2/99 8.16 NO ND ND 
MW-10 5/27/99 2.1 ND ND ND 
MW-10 9/2/99 1.22 ND ND ND 

MW-11 12/9/98 5870 2330 2590 9840 
MW-11 3/2199 6990 2820 3420 12000 

MW-11 5/27/99 5000 2640 2500 10400 
MW-11 9/2199 3200 2280 1120 7510 

MW-13 12/9/98 ND ND ND ND 
MW-13 3/2/99 ND NO ND NO 
MW-13 3/2/99 ND ND ND ND 
MW-13 5127/99 NO ND ND NO 
MW-13 9/2/99 ND NO NO ND 

MW-15 12/10/98 ND ND ND ND 
MW-15 3/2/99 1.23 ND ND NO 
MW-15 5/28/99 NO NO ND ND 
MW·15 9/2/99 ND ND NO ND 

MW-21 12/8/98 ND ND ND ND 
MW-21 3/1/99 NO NO NO NO 
MW·21 5/27/99 ND NO ND ND 
MW-21 9/1/99 ND ND ND NO 

12/9/98 2060 4860 2430 13800 

MW-22 1219/98 1980 4710 2390 13300 

MW·22 5/27/99 1750 4130 1930 12100 

MW-22 9/1/99 1990 4630 1770 10600 

MW-23 1219/98 51.4 104 ND 61.7 

MW-23 3/1/99 16 35.8 6.65 57 

Friday, November 19, 1999 

COP0014738 
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Date Benzene benzene Toluene 

GATX 

MW-23 3/1/99 27.8 34.7 5.05 58 

MW-26 12/8/98 5.08 5.00 4.49 4.90 
MW-26 5/28/99 1.36 4.06 1.7 10.4 
MW-26 9/1/99 NO 10.6 9.09 6.34 

MW-28 1.41 3.21 0.872 2.11 

MW-31 12/8/98 NO NO NO NO 
MW-31 3/1/99 NO NO NO NO 
MW-31 5/27/99 ND NO NO NO 
MW-31 9/1/99 NO NO NO ND 

MW-32 12/8/98 NO NO NO NO 
MW-32 NO NO ND NO 
MW-32 3/1/99 NO NO NO ND 
MW-32 5/27/99 NO NO NO NO 
MW-32 5/27/99 ND ND NO ND 
MW-32 911/99 NO ND NO NO 

MW·33 12/11/98 NO NO NO NO 
MW-33 3/2/99 NO NO NO ND 
MW-33 5/28/99 NO NO NO NO 
MW-33 9/2/99 NO NO NO NO 

MW-36 12/10/98 NO ND NO NO 
MW-36 12/10/98 NO NO NO NO 
MW-36 3/2/99 ND ND NO ND 
MW-36 5/27/99 ND NO ND NO 
MW-36 9/2/99 0.487 ND ND NO 

MW-37 12/10/98 196 NO NO ND 
MW-37 3/1/99 17.3 NO NO NO 
MW-37 5/26/99 208 ND NO ND 
MW-37 5/26/99 204 ND NO NO 
MW-37 9/2/99 1640 NO NO NO 

MW-39 12/10/98 ND 0.862 NO 1.92 

MW-40 12110/96 ND NO ND NO 
November 19, 1999 

COP0014739 
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Date Benzene benzene 

GATX 

MW-40 3/2/99 ND ND ND NO 
MW-40 5/26/98 ND ND ND ND 
MW-40 9/2/99 NO ND ND ND 

Friday, November 19, 1999 

COP0014740 



Table2 Page 6 of 7 

Results-

Benzene benzene Toluene 

Tosco 

B-6 11/18/98 140 299 23.0 180.61 

8·17 2123/99 449 6.4 10.5 NO 
B-17 5/19/99 357 NO 7.75 NO 

8-18 11/19/98 NO NO NO NO 
8-18 11/19/98 NO NO NO NO 
B-18 2/24/99 NO NO NO NO 
B-18 5/19/99 NO NO NO NO 

B-22 11/19/98 ND 1.26 ND 3.24 

8·22 5/20/99 0.972 3.4 0.758 13.6 

B-22 5/20/99 ND 0.855 NO 4.96 

B-25 5/19/99 NO ND ND ND 

B-35 11/20/98 15.2 1.56 10.1 8.60 

B-35 2123199 15.9 NO 8.8 7.1 

8·35 2/23199 16.4 NO 9,1 6.9 

8·35 5/19/99 59.5 NO NO ND 

8-36 11/18/98 2.75 NO 1.16 NO 
B-36 2123/99 NO NO NO NO 
8-36 5/19/99 NO NO NO NO 

B-37 11/19/98 NO ND NO NO 
8-37 2/24/99 ND NO ND ND 
8-37 5/19/99 ND ND NO NO 

U-2 11/16/98 NO NO NO NO 
U·2 8.7 22.3 1.93 1.52 

U-2 5/19/99 7.64 11.6 2.79 9.63 

U-3 11/16/98 NO NO NO NO 
U-3 2/24/99 3160 80.5 580 465 

U-3 5/19/99 1.89 NO NO ND 

U-4 11/19/98 373 NO NO NO 

U-5 11/19/98 NO ND NO NO 

November 19, 1999 
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Identification 

U-5 

Date 

2/24/99 
5/19/99 

= Parts per billion 
= Not detected 

BTEX by EPA 8020 Method 

4.16 
2.62 

Table2 

Toscc 

NO 

ND 

-BTEX 

1.55 
ND 

1.47 
ND 

7of7 
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Dale 
Sampled 

fica lion 

Number of 
Benzene Rings 

2 :<! 

B-7 

B-7 

B-9 

B-9 

B-9 

B-10 

B-10 

B-10 

B-11 

B-11 

B-11 

B-11 

B-14 

11124198 NO ND 

8/26/99 3.02 NO 

12111/98 NO NO 

.2/25/99 1.26 NO 

5/21199 3.02 NO 

11124/98 NO NO 

5/21/99 3.81 ND 

11130/99 3. 79 NO 

11/23198 NO NO 

Z!25199 NO NO 

5/21/99 1.09 NO 

e/27/99 0.882 NO 

11/25/98 1.46 NO 

B-14 Ou 11/25198 NO NO 

NO 

NO 

NO 

B-14 

B-14 

B-14 

2125199 NO 

6/21199 1.08 

8/26199 

2 

34.3 

10.4 

NO 

4.83 

9.89 

40.3 

13.8 

13.2 

2.92 

1.36 

1.85 

1.58 

2.46 

NO 

NO 

2.28 

1.49 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

19.5 

26.3 

50 

16 

5.05 

3 3 3 4 

Chevron 

NO ND 30.3 

0.542 NO 7.51 

NO NO NO 

NO ND NO 

ND ND 2.01 

ND NO 62.1 

2.14 1.15 16.6 

1.39 0.798 17.4 

NO NO NO 
NO NO 0.633 

NO NO 1.26 

0. 128 0.1 1.25 

NO NO 2.16 

NO NO 

0.138 0.293 

NO NO 

0.222 0.55 

NO 

1.47 

2.21 

1.52 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

ND 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 
NO 

NO 

NO 

ND 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

ND 

NO 

NO 

NO 

NO 

NO 

1.19 

ND 

NO 

0.109 

NO 
NO 

NO 

NO 

0.402 

1.27 

0.63 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

ND 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

1 of 11 

6 

NO 

NO 

ND 

NO 

ND 

NO 

ND 

NO 

ND 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO NO 

Novernber02, 1999 
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Acenaoh- Fluorene 

flcatiofl 

Number of 
Benzene 

2 2 

B-24 11/23198 NO NO 

8·24 Du 11/23/98 NO NO 

B-28 11124/91! NO ND 

8-28 2/25/99 NO NO 

B-28 5120/99 NO ND 

B-28 8127/99 NO NO 

B-30 11124/98 NO NO 

B-30 2/25/99 NO NO 

B-30 5/21/99 0.19S NO 

B-30 8127/99 NO NO 

CR-a 11/24198 NO 0.170 

CR--11 

CR-8 

2/25199 NO 

5/20/99 ND 

CR..S 8/27199 NO 

CR-9 11/25/98 ND 

CR-9 Du 11/25198 NO 

CR-9 2125199 ND 

ND 

0.176 

ND 

NO 

ND 

2 

NO 

NO 

ND 

NO 

NO 

NO 

ND 

ND 

0.264 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

2 

NO 
NO 

42.0 

NO 

NO 

ND 

NO 

ND 

NO 

NO 

ND 

NO 

No 
NO 

NO 

NO 

NO 

3 

Benza(a} Benzo(b) Benzo{k) 
Fluor- Phenan- anthra- fluor- fluor• Anthra

cene 
(ppb) 

anthem! lhrene cane anthene anthe11e Chrysene 
(ppb) (ppb) (ppl:l) (ppb) (ppb) (ppb) 

3 3 3 4 4 

Chevron 

ND NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

ND NO NO NO ND 

NO NO NO ND ND 

ND NO 0.152 NO ND 

NO NO ND NO NO 

NO NO 0.172 NO NO 

NO 0.0589 ND NO NO 

NO 0.413 NO 0.271 0.775 

4 

NO 

NO 

NO 

ND 

NO 

ND 

NO 

NO 

NO 
NO 

ND 

4 4 5 

NO NO NO 

No NO NO 

NO NO NO 

NO ND NO 

NO NO NO 

NO NO NO 

NO NO NO 
NO NO NO 

NO NO NO 

NO NO NO 

0.33.9 0.673 0.745 

NO 

NO 

0.1 

1.25 

0.254 

NO 

ND 

NO 

NO 

NO 
NO 

NO 

0.726 

0.0617 

NO 

NO 

NO 

0. 168 0.222 0.115 0.203 0.33 

2.29 

0.385 0.0711 

NO 

NO 
ND 

NO 

NO 

NO 

1.39 

0.245 

NO 

NO 

ND 

1.28 

0.129 

ND 

NO 

NO 

0.958 

0.21 

ND 

NO 
NO 

1.67 

0.379 

NO 

NO 
NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

ND 

NO 

ND 

NO 

NO 
NO 

NO 
NO 

NO 
NO 

Page 2: of 11 

5 6 

ND ND 

NO NO 

NO NO 
NO No 

NO NO 

NO No 

NO ND 

ND NO 

NO NO 

ND NO 

0.560 1.08 

0.257 0.442 

1.74 2.6 

NO 0.324 0.515 

NO NO NO 

NO ND NO 

NO NO NO 

November 02, 1999 
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Date Aoonaph- Acenaph- Fluorene Naph- Anthra-
Sampled ll'lene thy~ene (ppb) thalene cene 

ficatlon (rmbi (ppb} (ppb) (ppb} 

Number of 
Benzene Ringe 

2 

G-HP 1 1115/98 NO 

G-HP 1 Ou 11/5198 1.59 

G-HP 3 11/5198 NO 

G-HP 4 11/4198 NO 

G-HP 5 1112198 NO 

G-HP 6 1112/98 NO 

G-HP 7 11/419B NO 

G-HP 8 1112/98 NO 

G-HP 9 11/3198 NO 

G-HP10 11/5/98 NO 

MW-4 1219198 NO 

MW-4 Ou 1219198 NO 

2 

NO 

NO 

NO 

NO 

ND 

NO 

ND 

NO 

ND 

NO 

ND 

NO 

MW-8 

MW-8 

MW-8 

MW-8 

MW-10 

1211 0198 0.215 ND 

31'2199 NO NO 

5/27/99 NO NO 

9/2199 2.29 NO 

1219/98 0.215 NO 

2 

NO 

3.27 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
8.02 

7.95 

NO 

NO 

NO 

0.981 

0.103 

2 

NO 

NO 

2.55 

NO 

ND 
NO 

NO 

NO 

2.31 

NO 

NO 

NO 

16.5 

4.08 

1.88 

NO 

NO 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Fluor- Phenan- anthra-
anthene threne cene 

(ppb) (ppb) (ppb) 

3 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

3 

GATX 

NO 

2.51 

NO 

0.183 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 0.130 

NO NO 

NO NO 

0.991 1.08 

NO 0.234 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

fluor
anthem:! 

(ppb) 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 

NO 
NO 

NO 
NO 

NO 

NO 

4 

NO 

1.59 

0.244 

0.157 

NO 
NO 

NO 

NO 

NO 

6.91 

NO 
NO 

0.109 

NO 

NO 

0.623 

0.144 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Page 4 of 11 

Oibenzo- lndeno- Benzo-

5 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

ND 

5 

NO 
NO 

NO 
NO 

ND 

NO 

ND 

NO 

ND 

NO 
NO 

ND 
NO 

NO 

NO 

NO 

6 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO NO 

November 0.2, 1999 
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A"""nl'lnn. Aoon~:mh- Fluorene 

fica !ion 

Number of 
Benzene Rings 

2 

MW-10 

MW-10 

MW-10 

MW-11 

MW-11 

MW-11 

MW-11 

MW-13 

MW-13 

312199 NO 

5127/99 NO 

9!2/99 NO 

1219/98 NO 

312199 ND 

5127/99 NO 

9/2199 NO 

1219/98 NO 

312199 NO 

MW-130u 312199 NO 

MW-13 5/27199 NO 

MW-13 912199 NO 

MW-15 12110/98 0.208 

MW-15 312199 0.114 

MW-15 5128/99 NO 

MW-15 

MW-21 

9/2199 NO 

1218198 NO 

2 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2 

NO 

NO 

NO 

NO 

0.179 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.105 

0.125 

NO 

NO 

NO 

2 3 

NO NO 

NO NO 

NO NO 

548 NO 

466 NO 

421 NO 

393 0.0755 

NO NO 

NO NO 

NO NO 

NO NO 

0.201 0.0509 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Fluor
anthane 

(ppb) 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

3 4 

GATX 

NO ND 

ND NO 

ND NO 

NO NO 

0.138 NO 

NO NO 

0.184 NO 

NO NO 

NO NO 

No NO 

NO NO 

NO NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

ND 

NO 

4 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

No 
NO 

NO 

NO 

No 
No 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

0.115 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

f· of 11 

Olbenzo- lndeno-

5 

NO 

NO 

NO 

NO 

NO 

NO 

No 
NO 

No 
NO 

No 
NO 

NO 

NO 

No 
NO 

NO 

5 6 

NO NO 

NO NO 

NO 0.0689 

NO NO 

NO NO 

NO ND 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

November 02, 1999 
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flcation 

Number of 
Benzene Rings 

2 

MW-21 

MW-21 

MW-21 

MW-22 

3/1/99 NO 

5/27/99 NO 

9/1/99 NO 

1219/98 NO 

MW-22 Ou 1219/98 NO 

MW-22 5127/99 NO 

MW-22 9/1/99 NO 

MW-23 

MW-23 

1219/96 2.10 

3/1/99 1.41 

MW-23 Du 3/1/99 ND 

MW-26 

MW-26 

MW-26 

MW-2B 

MW-30 

MW-31 

MW-31 

1218/98 1.42 

5128/99 1.88 

9/1/99 NO 

9/1199 ND 

12/8/98 NO 

1218/98 NO 

311199 NO 

A..-.. nAnn- Fluorene 

2 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

NO 

NO 

NO 

ND 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

3.74 

3.29 

1.79 

1.24 

1.75 

0.913 

11.8 

NO 

NO 

0.853 

Pllenan- anthra- fluor- fluor-
tnrene cane anthene anthene 
(ppb) (ppb) 

2 3 3 3 4 

GATX 

NO NO NO NO NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO NO NO NO 

NO 0.0619 0.0543 NO 

424 NO NO 0.406 

414 

201 

347 

7.05 

NO 

NO 

4.61 

3.42 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

0.313 

NO 

NO 

2.42 

1.77 

NO 

0.1 09 0.375 0.484 NO 

NO NO 1.02 NO 

NO 0.825 0.816 NO 

NO NO 8.03 0.673 

NO NO NO NO 

NO 

NO 

NO 

NO 

0.268 

0.677 

NO 

NO 

4 

ND 
NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 4 

NO NO 

NO NO 

0.0552 0.0505 

NO NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2.08 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

ND 

0.237 

NO 

NO 

3.38 

NO 

NO 

ND 

Page 6 of 11 

Oibenzo- lndeno- Benzo

Ro. ...... "''"' '"' "'""'- (1 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

ND 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 6 

NO NO 

ND ND 

NO 0.0514 

NO NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO NO 

NO NO 
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lication 

Number of 
Benzene Rings 

2 

MW-31 

MW-31 

MW-32 

MW-32 

5127/99 NO 

9!1/99 NO 

1218/98 NO 

311/99 NO 

MW-32 Ou 311/99 NO 

MW-32 5/27/99 NO 

MW-32 Ou 5127/99 NO 

MW-32 

MW-33 

MW-33 

MW-33 

MW-33 

9/1199 NO 

12111/98 NO 

3J2199 NO 

5128199 NO 

9/2/99 NO 

MW-36 12110198 0.438 

MW-360u 12/10196 0.501 

MW-36 

MW-36 

MW-36 

312199 NO 

5127/99 0.163 

9/2199 NO 

2 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2 

1.5 

1.31 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

ND 
NO 

NO 

0.0528 

NO 

NO 

NO 

NO 

NO 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

3 

GATX 

0.626 

0.935 

NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

UO 
NO 

NO 

NO 

ND 
NO 

ND 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 
NO 

4 4 

NO NO 

0.0757 0.38 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO 0.0528 

NO NO 

NO NO 

NO NO 

NO NO 

NO 0.113 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
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Oibenzo- lndeno- Benzo-

5 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

6 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO NO 
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Dale Acenaph· Acenaph- Fluorene 
thene thylene (ppb) 

fication (ppb) (ppb) 

Number of 2 2 2 
Benzene Rings 

MW-37 1211019!1 NO NO NO 

MW-37 3/1199 NO NO NO 

MW-37 5/26199 ND NO 4.2 

MW-37 Ou 5126/99 ND NO 1.76 

MW-37 912.199 NO ND NO 

MW-39 12/10/98 5.60 NO 1.09 

MW-40 1211 0198 0.178 ND NO 

MW40 3/2/99 ND NO ND 

MW40 5126199 NO NO ND 

MW40 9/2/99 ND ND NO 

Naph- A11thra- Fluor~ 
thalene cene anlhene 

{ppb) (ppb) (ppb) 

2 3 J 

NO NO 0.202 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO 0.208 0.468 

NO NO NO 

NO NO ND 

NO NO NO 

NO NO NO 

Page e of 11 

Benzo{b) Benzo(k) Olbenzo~ lndell~ 
Plienen- anthra- fluor- Huor-
threne cane anthene anthene Cluysene 
(ppb) (ppb) (ppb) (ppb) (ppb) 

3 4 4 4 4 4 5 5 5 6 

GATX 

0.242 NO NO NO NO 0.251 NO NO NO NO 

NO NO NO NO NO NO NO NO NO NO 

ND ND NO ND NO NO NO NO NO NO 

NO NO ND NO NO NO NO NO ND NO 

NO 0.111 0.0775 0.0961 0.154 0.315 0.127 NO 0.0941 0.105 

1.94 NO ND NO NO 0.503 NO NO NO NO 

NO NO NO NO NO NO ND NO NO NO 

NO NO NO NO NO NO NO NO ND NO 

NO NO NO NO NO NO NO NO NO NO 

NO NO NO NO ND NO NO NO ND NO 

November 02, 1999 



0 
0 
""C 
0 
0 
~ 

~ 
....... 
(1'1 
~ 

Dale Acanaph- Fluorene 
Sampled 

flea lion 

Number of 
Benzene Rings 

2 

B-6 11/18198 NO 

S.17 2123/99 4.03 

e-.n 5119199 2.9 

S.18 11/19198 NO 

S.HI Ou 11/19/98 ND 

S.1 fl 2124199 NO 

B-18 5119/99 2.76 

B.-22 11 !19/98 NO 

B.-22 5120/99 4.07 

B-22 Ou 5120/99 NO 

B-25 11/19/98 NO 

B.-25 5119/99 0.144 

B-35 11120198 NO 

B-35 2123/99 38.1 

B.-35 Ou 2123199 49.5 

B-35 5/19/99 6.94 

B-36 11/18/98 NO 

2 

NO 

NO 

NO 

ND 

ND 

NO 

ND 

NO 

NO 

ND 
ND 
NO 

NO 

NO 

NO 

NO 

NO 

2 

NO 

12.8 

9.77 

1.93 

1.87 

2.22 

6.86 

NO 

8.67 

25.7 

NO 

NO 

84.3 

127 

168 

19 

ND 

2 

72.9 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4.27 

NO 

NO 

NO 

NO 

NO 

NO 

6.93 

NO 

3 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

1.22 

6.46 

NO 

NO 

31.5 

32.7 

49 

3.84 

NO 

3 

NO 

NO 

ND 

NO 

ND 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

95.0 

120 

154 

11.2 

ND 

3 

Tosco 

NO 

9.85 

9.3 

2.34 

2.07 

2.44 

6.79 

19.9 

12.7 

48.2 

NO 

NO 

242 

279 

365 

27.6 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

16.8 

24. 

28 

2.64 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

3.69 

6.43 

8.5 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

8.25 

8.6 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

13.5 

21.3 

24.8 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

1.48 

NO 

3.42 

NO 

NO 

59.9 

78.5 

88.3 

7.38 

NO 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2.60 

5.68 

6.83 

NO 

NO 
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5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

(1 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

6 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO ND 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 
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Date 
Sampled 

fication 

Number of 
Benzene Rings 

2 

B-36 

B-36 

B-37 

8-37 

B-37 

P-1 

T·HP 1 

T-HP 1 

T-HP 2 

T-HP 2 

T-HP3 

T-HP4 

T-HP4 

2123/99 ND 

5/19/99 0.119 

11119/98 ND 

2124/99 NO 

5/19/99 ND 

11/20/9!1 ND 

1113/98 

1113198 0.492 

1113/98 

11/3198 0.249 

11/4/98 NO 

1113/98 

1113198 NO 

T·HP 4 Ou 1113/98 NO 

U-2 11/16/98 NO 

U-2 2124/99 0.401 

U-2 5/19/99 0.345 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Fluorene 
(ppb) 

2 

NO 

0.189 

NO 

NO 

ND 

ND 

0.708 

0.534 

NO 

NO 

NO 

NO 

0.452 

0.897 

2 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4.47 

6.55 

3 

NO 

NO 

NO 

NO 

NO 

NO 

3 

NO 

NO 

NO 

NO 

NO 

NO 

3 

TO!i!CO 

NO 

NO 

0.112 

NO 

NO 

NO 

0.126 NO 1.39 

NO 0.124 0.885 

NO NO NO 

NO NO NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

0.163 

NO 

NO 

0.187 

0.151 

4 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

4 

NO 

NO 

NO 

NO 

NO 

NO 

0.140 

0.221 

NO 

NO 

NO 

NO 

NO 

0.182 

5 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
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Dibenzo- lndeno- Benzo-

5 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

5 

NO 

NO 

NO 

ND 
NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

6 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO ND 
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Acenaph- Fluorene 
lli- lhene thylem 

ficaiion 

Number of 2 2 2 2 
Benzene Rings 

U-3 11/16/98 NO NO NO NO 

U-3 2/24/99 NO NO NO 8.5 

U-3 5119/99 0.1 02 NO 0.108 NO 

U-4 11119198 NO NO 9.29 NO 

U-5 11/19/98 NO NO NO NO 

U-5 2/24/99 NO NO 2.45 NO 

U-5 5/19/99 0.968 NO 2.09 NO 

= Parts oer billion 
=Not 

NS = Not sampled 
NSIF:::: Not 
PAH EPA 8270 since 1st Quarter 1997 
PAH EPA Method 8310 before 1st Quarter 1997 and for 3rd 
Quarter 1997 

3 3 

NO 0.919 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

11 of 11 

lndeno- Benzo-

3 4 4 4 4 4 5 5 5 6 

Tosco 

NO 0.588 1.64 NO 0.739 0.962 0.986 NO 0.664 0.905 

NO NO NO NO ND NO NO NO NO NO 

NO NO NO NO NO NO NO NO NO NO 

9.48 NO NO NO NO 0.517 NO NO NO NO 

1.59 NO NO NO NO 0.238 NO NO NO NO 

1.27 NO ND NO NO NO NO NO NO NO 

0.478 NO NO NO NO NO NO NO NO NO 

Tuesday, November 02, 1999 
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1dwater Analvtlcal Results - Total Metals 

Sample Date 
::ation Sampled (ppb) (ppb) (ppb) (ppb) 

Chevron 

B-7 11!24198 25 172 NO 28.5 15.5 8.5 0.77 NO NO 66 

El-7 8126199 2.4.2 144 0.46 21.1 12.5 5.08 0.149 NO 0.21 37.4 

B-9 12111198 6.4 59.8 NO 11.9 5.1 3.6 0.31 NO NO 28.5 

8-9 2125199 21.3 74 1.8 5.5 13.3 ND NO NO 

B-9 5121199 3.9 48.1 2.1 2.1 1.9 NO NO NO 

B-10 11124198 33.5 294 NO 61.5 37 16.5 NO NO NO 101 

B-10 5121199 79.9 NO 3 3 ND ND NO 

8-10 8/30199 33.4 228 0.48 42.9 28.6 13.8 ND ND 0.21 69.2 

8-11 11/23198 32.5 259 NO 50.5 34.5 19.5 0.25 ND ND 100 

8·11 2125199 :26.5 118 1.9 7.2 6.8 ND NO ND 
8-11 5121199 39.5 188 2.4 17.9 15 NO NO ND 
B-.11 8127/99 26.3 228 1.22 36.3 28.2 15.2 0.299 NO 0.2 67.2 

B-14 11125/98 31.4 117 NO 15.4 8.8 7.2 NO NO ND 28.8 

B-14 2125/99 33.1 84.5 ND 2.2 9.3 0.22 1 NO 
B-14 5121/99 34.9 116 NO 7.1 10.8 ND NO ND 

0 
0 Tuesday, November 02, 1999 ""C 
0 
0 
~ 

~ 
....... 
(1'1 
~ 
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Metals 

Cadmium 

Chevron 

B-14 Duplicate 5121/99 36 121 ND 7.9 11.3 NO NO NO 
8-14 8/26199 29.2 102 ND 12.9 8.09 6.15 0.112 NO 0.18 18.3 

B-28 11124198 15 880 NO 242 17.5 96.5 0.3 ND NO 428 

B-28 2125199 6.1 222 3 23.9 37.7 NO 2.19 NO 
8-28 5/20/99 9.8 198 NO 16.1 15.6 NO NO NO 
B-28 8/27199 8.45 190 0.48 28.3 17.3 11.8 0.21 NO 0.23 58 

8-28 Duplicate 8127199 0.212 

B-30 11124/98 14.7 126 4.6 26.4 10.4 11.3 0.28 NO NO 60.1 

8-30 Duplicate 11124/98 14.7 126 4.6 26.4 10.4 11.3 0.28 ND NO 60.1 

8-30 2/25/99 19.7 85.6 54.8 5.1 33.1 NO ND NO 
8-30 5(21/99 14.2 59.9 1.7 ND 3.6 ND ND ND 
8-30 8/27199 16.3 125 15.7 37.4 10.1 33.8 1.79 ND 0.26 104 

CR-8 11124198 31.3 83.7 1.3 16.8 5.2 6 0.29 NO ND 32 

CR-8 2/25199 13.2 53.4 1.4 1.9 4.1 ND 1 NO 
CR-8 5/20/99 18.2 91.9 1.3 5.8 i 1.6 ND ND NO 
CR-8 Duplicate 5/20/99 NO 

0 CR--8 8/27199 72.6 863 5.4 180 76.9 84.2 0.538 NO 1.15 456 

0 Tuesday, November 02, 1999 
""C 
0 
0 
~ 

~ 
....... 
(1'1 
(1'1 
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Sample 
::ation 

CR-9 

CR-9 Duplicate 

CR-9 

CR-9 

CR-9 Duplicate 

CR-9 

CR-11 

EX-1 

Sampled 

11/25/98 

11125/98 

2125199 

5/20/99 

5/20/99 

8/27199 

8/30/99 

11125198 

(ppb) (ppb) (ppb) 

NO 17.0 NO 

NO 18.1 ND 

NO 21.5 NO 

NO 16.1 NO 

NO 16.4 NO 

27 185 0.33 

93.4 1190 78.9 

22.6 50.8 NO 

Ppge 3 of 10 

Chevron 

NO NO NO NO NO ND 10.2 

NO NO NO NO NO NO 10.2 

NO NO NO NO ND 
ND NO ND NO NO 
NO NO NO NO ND 

16.6 12.5 8.71 0.18 NO 0.29 45.3 

226 109 116 1.29 NO 1.45 541 

2.2 NO 1.5 0.39 NO NO 6.5 

November 02, 1999 



Page4 of 10 

Sample Date Arsenic Barium Cadmium Copper 
(ppb) 

GATX 

G-HP 1 1115198 41 700 ND 154 83 77 0.31 ND ND 463 

G-HP3 11/5198 18 168 ND 28.8 19.9 15.9 ND ND NO 70.9 

MW-4 1219198 32.6 22 ND ND ND ND 0.5 ND ND 22.8 

MW-8 12110/98 9 16.2 ND NO NO NO NO ND ND 27.4 

MW-8 312199 2.2 27.5 ND ND ND ND ND NO 
MW-8 5/27199 14.9 115 3.6 1.5 2.4 ND ND NO 
MW-8 912199 11.8 263 2.2 21.1 29 28.4 NO 0.86 0.68 125 

MW-10 1219198 21.8 78 ND ND ND NO 0.28 ND NO 12.1 

MW-10 312/99 7.3 48.8 NO 1.1 NO NO NO NO 
MW-10 5/27199 21.7 117 ND 3.1 3.7 ND NO NO 
MW-10 912/99 32.2 656 0.21 84.2 60.1 80.5 0.239 1.7 0.67 236 

MW-11 1219198 62.9 52.6 NO 2.4 1.3 39.1 0.63 1.4 NO 16.7 

MW-11 3/2199 49.1 63.5 ND 2.1 31.9 NO 1.3 NO 
MW-11 5127199 55.3 133 NO 6.2 38.1 NO NO NO 

0 MW-11 912199 102 1420 0.1 237 101 119 ND 3.9 1.5 632 

0 Tuesday, November 02, 1999 
""C 
0 
0 
~ 

~ 
....... 
(1'1 
....... 
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GATX 

MW-13 1219/98 1.1 35.7 ND 2.3 1.1 NO ND NO ND 10.2 

MW-13 312!99 2.6 14.3 ND 3.9 3.8 ND NO NO 
MW-13 Duplicate 312199 2.4 73.3 ND 3.8 3.9 ND NO ND 
MW-13 5127/99 1.9 61.9 ND 2.4 2.2 NO NO NO 
MW-13 9/2/99 73 1780 NO 221 131 108 ND 5.35 1.35 589 

MW-15 12/10/98 1 53.7 ND NO ND ND NO ND ND 
MW-15 312/99 NO 48 ND NO NO NO NO NO 
MW-15 5/28/99 ND 55.8 ND NO ND ND ND NO 
MW-15 912/99 8.5 1020 1.7 121 133 56 NO 3.65 NO 383 

MW-21 12/B/98 3.9 159 1.5 NO NO 1.4 NO NO NO 27.5 

MW-21 3/1199 1.7 142 NO NO NO NO NO 1.8 

MW-21 5/27/99 5.8 222 2.3 1.2 4.4 NO ND NO 
MW-21 9/1/99 6.5 359 13.5 27.5 23.9 27.8 NO 0.51 0.29 180 

MW-21 Duplicate 9/1199 6.6 360 13.5 29.9 24.8 28.3 0.4 0.26 190 

MW-22 12/9/98 105 237 NO NO 1.6 7.1 NO NO NO 21.2 

0 MW-22 Duplicate 12/9/98 104 237 NO NO 1.3 7.2 NO NO NO 21.2 

0 Tuesday, November02, 1999 
""C 
0 
0 
~ 

~ 
....... 
(1'1 
co 



Page 6 of10 

Date 

GATX 

MW-22 5127/99 102 174 NO 1.4 11.8 NO NO NO 

MW-22 9/1199 90.6 238 0.39 12.1 12.5 22.7 NO NO 0.31 52 

MW-23 1219198 9 26 NO 6 1 3.2 NO NO NO 5 

MW-23 3/1/99 2.6 11.1 NO 1 1.6 NO NO NO 

MW-23 3/1/99 1.2 9.9 NO NO 1.3 NO NO NO 

MW-26 1218198 52.5 73.7 NO NO NO NO NO NO NO NO 

MW-26 5/28/99 38.2 54.1 1 ND 2 NO ND ND 

MW-26 5128199 42.9 60.5 1 NO 2 NO NO 

MW-26 9/1199 49.6 169 0.64 14.5 12.7 21.2 NO ND 0.21 70 

MW-28 9/1/99 2.2 42.2 0.59 34.8 3.2 23.6 NO 0.42 0.43 52.5 

MW-30 1218198 8 15.4 NO NO ND NO NO NO NO 7.5 

MW-31 12/8/98 6.4 18.9 NO NO NO NO NO NO NO NO 
MW-31 3/1199 5.1 22.8 NO NO ND NO NO NO 
MW-31 5127199 6.8 22.7 NO NO ND ND NO NO 
MW-31 9/1/99 19.1 38.1 0.28 8 3.2 3.9 NO 0.45 0.14 24 

0 
0 

November 02, 1999 ""C 
0 
0 
~ 

~ 
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(1'1 
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GATX 

MW-32 1218198 ND 6.8 ND No 2.8 ND NO ND ND ND 
MW-32 3/1199 NO 3.9 ND 3.8 NO ND NO ND 
MW-32 Duplicate 3/1199 ND 4.5 NO 3.3 NO NO NO ND 
MW-32 5127/99 NO 12.1 ND 1.4 1.9 NO NO NO 
MW-32 Duplicate 5/27/99 ND 11 ND 1.2 ND ND ND NO 

MW-32 9/1/99 ND 13.8 0.18 1.7 1 0.18 ND ND 0.14 2.9 

MW-33 12/11198 11 124 ND 2.2 NO ND 0.33 NO NO 6.3 

MW-33 Duplicate 12111/98 10 114 ND 2.2 NO ND 0.38 ND NO 6.3 

MW-33 312/99 7.8 74.3 ND ND ND ND ND NO 

MW-33 5/28/99 3.9 32.6 NO 7.7 ND NO NO NO 
MW-33 912199 58.7 531 0.11 9.7 5.1 3.9 ND ND 0.16 20.9 

MW-36 12/10198 13.4 36.9 NO 5 NO NO 0.79 NO NO 6.2 

MW-36 Duplicate 12110196 13.4 36.9 NO 5 NO ND 0.79 NO NO 6.2 

MW-36 312/99 1.3 23.6 NO NO NO NO ND ND 
MW-36 5127/99 11.7 50.8 NO NO NO NO NO NO 
MW-36 912199 37.8 242 0.09 30.9 24.7 17.2 NO 0.39 0.19 59.5 

0 
0 Tuesday, November02, 1999 
""C 
0 
0 
~ 

~ 
....... 
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0 
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Sample 
ldentjfication 

MW-37 

MW-37 

MW-37 

MW-37 Duplicate 
MW-37 

MW-39 

MW-40 

MW-40 

MW-40 

MW-40 

Date Arsenic 
Sampled (ppb) 

12110/98 25.6 

3/1199 34.8 

5126199 22.1 

5/26/99 23.1 

912/99 24 

12110198 23.6 

12/10/98 28.3 

312199 3.7 

5/26/99 73.1 

912199 45 

Barium Cadmium Copper 
(ppb) (ppb) (ppb) 

GATX 

36.2 NO NO 
58.1 NO 
46.7 NO 
49.7 ND 
196 0.59 33.5 

40.5 NO 2 

60.4 ND 2.3 

17.8 NO 
225 ND 

1260 0.7 231 

Page 8 of 10 

Chromium Mercurv Selenium Silver Zinc 

NO NO 0.73 ND ND ND 
1.5 1.7 NO NO NO 
ND 1.4 NO NO ND 
NO ND NO NO NO 

22.3 17 NO NO 0.18 60.6 

NO NO 0.56 ND NO 6.5 

1.2 1 0.5 ND NO 6.3 

NO ND NO ND ND 
9 15.4 NO ND ND 

178 198 0.982 2.1 1.5 533 

Tuesday, November 02, 1999 
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n._u.,~:~ ~Total Metals 

Date 
Sampled 

Tosco 

B-6 11118/98 28.1 139 ND 29.4 11 26.3 NO NO NO 152 

8-17 2123/99 38.7 144 ND 8.2 14.6 ND ND NO 
B-17 5/19/99 61.5 112 NO 1.1 7.9 ND ND NO 

8-16 11/19/98 28.0 414 NO 86.1 71.3 49.2 0.67 1.6 NO 278 

8-18 Duplicate 11119198 27.2 391 NO 86.1 60.8 44.8 0.31 1.2 NO 278 

B-18 2124/99 17.5 142 ND 9.5 10 NO NO ND 
8-18 5/19199 9 145 ND 5.5 NO ND ND NO 

B-22 11119/98 29.4 79 ND 11.2 4.8 4.6 NO NO ND 78.6 

8-22 5/20/99 20.6 76.2 NO NO ND ND ND ND 
B-22 Duplicate 5120199 24.8 81.8 ND 2.7 4.2 ND ND ND 

8-25 11/19/98 39.2 263 ND 65.7 40.9 29.2 0.29 1 NO 252 

B-25 5/19/99 135 76.3 ND NO NO ND ND ND 

8-35 11/20/98 1.1 77.7 ND 15.2 12.1 2.8 ND NO ND 30.1 

8-35 2123199 43 95.8 NO 2.9 6.4 ND NO 1.6 

0 B-35 Duplicate 2123199 56.8 113 NO 3.7 11.9 NO NO ND 
0 

Tuesday, November 02, 1999 ""C 
0 
0 
~ 

~ 
....... 
0') 
1\) 



0 
0 
""C 
0 
0 
~ 

~ 
....... 
0') 
w 

Identification 

B-35 

B-36 

8-36 

B-36 

B-37 

B-37 

B-37 

P-1 
es; 
= Parts per billion 
"" Not detected 

NS"' Not 
Blank 
Metals 

5/19/99 

11/18198 

2/23/99 

5/19199 

11/19198 

2124199 

5/19/99 

11/20/98 

.. - ---

46.6 121 NO 

12.5 197 NO 
ND 34.9 ND 
4.8 48.4 ND 

228 43.3 ND 
260 83.6 ND 
237 61.3 ND 

ND 69 ND 

Page 10 of10 

Tosco 

3 8.7 NO NO NO 

27 17.1 5.5 NO ND ND 52.6 

2.5 NO ND NO ND 
1.8 ND ND ND ND 

2.1 ND ND ND ND ND ND 
3.6 2 ND ND ND 
ND ND ND ND ND 

13 10 ND 0.35 ND ND ND 

Tuesday, November02, 1999 
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Identification 

B-9 12111198 1.5 23.2 NO NO NO ND NO ND ND 19 

E!-14 11125/98 30.7 65.2 NO NO NO 1.1 0.23 NO NO 10.5 

E!-14 2125/99 30.1 61.9 ND NO 4.2 ND NO NO 

8-14 5121/99 30.2 62.5 NO ND 2.6 NO NO NO 

8-14 5121199 31.9 65.7 NO NO 2.3 NO NO NO 

8-14 8126/99 3.52 9.23 0.22 1.15 0.99 0.96 NO 1.04 0.26 2.6 

8-14 8126/99 3 8.21 0.03 1 0.63 0.92 NO 0.97 0.15 2.36 

8-30 11/24/98 13.8 56 NO NO NO NO 0.44 NO NO 15 

8-30 11124/98 13.8 56 NO NO NO NO 0.44 NO ND 15 

8-30 2125/99 18.7 41.9 NO NO NO NO NO NO 

8-30 2125/99 19 42.7 NO NO NO NO NO NO 

8-30 5121/99 18.7 52.2 ND NO NO NO NO NO 

B-30 8/27199 5.81 20.9 0.77 1.79 2 0.49 NO 2.09 0.39 8.41 

CR-9 11125/98 NO 12.8 NO NO NO ND 0.23 NO ND 11.5 

CR~9 11/25198 NO 12.8 NO NO ND ND 0.23 NO NO 11.5 

0 CR-9 2125199 NO 13 NO NO NO NO NO NO 

0 Tuesday, November 02, 1999 
""C 
0 
0 
~ 

~ 
....... 
0') 
~ 



0 
0 
""C 
0 
0 
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....... 
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(1'1 

CR~9 

CR-9 Duplicate 
CR-9 

EX-1 

Date 
Sampled 

5120199 

5120/99 

8127/99 

11/25198 

ND 16.5 ND 
ND 20.3 ND 

0.32 24.3 0.11 

19.3 37.3 ND 

2of5 

Metals 

Chevron 

ND ND ND ND ND 
ND ND ND ND ND 

1.17 0.96 0.08 ND 1.52 0.2 6.6 

ND ND ND 0.41 ND ND 6.3 

November 02, 1999 
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DiRRolvad Metals 

GATX 

G-HP 1 11/5/98 17.4 37.7 NO 4.7 1.4 2.3 NO NO NO 337 

G-HP3 11/5/98 15.8 37.6 ND 4.8 3.6 3.7 NO ND ND 530 

MW-10 12/9198 21.6 74.1 ND ND NO ND 0.36 ND ND 30.9 

MW-10 1219198 22 72 ND ND ND ND 0.35 ND ND 30.9 

MW-13 12/9/98 NO 26.1 ND ND ND NO 0.42 ND ND 24.3 

MW-13 3/2199 ND 27.7 ND NO ND ND ND NO 
MW-13 5/27/99 ND 26.9 ND ND ND ND ND ND 
MW-13 9/2199 0.19 21.2 0.09 2.27 1 0.19 NO ND 0.18 1.98 

MW-21 12/8198 2.2 122 ND ND ND ND 0.38 1.3 ND 17.6 

MW-21 3/1/99 1.2 142 NO ND ND NO NO 1.1 

MW-21 5/27/99 3 161 ND NO ND 0.376 1.5 NO 
MW-21 9/1/99 0.05 59.7 0.06 1.2 0.64 0.04 NO 1.12 0.15 4.61 

MW-33 12/11/98 1.4 37.4 ND ND ND NO ND NO ND NO 
MW-33 5128199 4 23.5 NO ND NO NO NO ND 

0 MW-33 Duplicate 5128/99 3.9 23.6 NO ND NO NO ND 
0 

Tuesday, November 02, 1999 "'C 
0 
0 
~ 

~ 
....... 
0') 
0') 
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""C 
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~ 
....... 
0') 
....... 

MW-33 

MW-37 

MW-39 

9/2199 0.36 

12110198 23.3 

12110/98 22 

26.6 0.04 

31.8 ND 

32.5 ND 

GATX 

1.55 

ND 

ND 

4 of5 

u1ssolvl!ut Metals 

0.73 0.09 ND 1.2 0.32 4.06 

ND ND 0.61 ND NO 19.3 

ND ND 0.4 ND ND 16.8 

November 02, 1999 
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0 
""C 
0 
0 
~ 

~ 
....... 
0') 
co 

8-17 

8-17 

2/23199 

5/19199 

42.4 

50.3 

86.9 

98.5 

NO 

NO 

Tosco 

NO 

NO 

3.5 

3.4 

0.255 

ND 

ND 

NO 

NO 

NO 

5 of5 

November 02, 1999 



B-7 

35.73 

5 
Groundwater Elevation and Recovery 

Date 

3/24/95 

6/19/95 

9/25/95 

1 

1 

12129/95 

6/24/96 

10/28/96 

1 

7/28/97 

10/15/97 

1 

2125/99 

5/18/99 

Willbridge Terminal 
Portland, Oregon 

Chevron 

18.07 

18.61 0.00 

18.77 0.00 

19.74 0.00 

20.03 0.00 

19.79 0.01 

19.56 0.01 

1 0.00 

1 

15.82 0.00 

14.09 0.04 

1 0.01 

17.07 0.01 

16.46 0.00 

1 0.00 

18.79 0.00 

19.18 0.00 

1 0.00 

19.10 0.00 

17.95 0.00 

1 10 

NP 

NP 

NP 

16.61 O.G1 

NP 

1 

18.56 

18.77 

19.74 

20.03 

19.80 

1 

18.61 

17.74 

1 
14.13 

17.39 

17.08 

16.46 

17.96 

18.79 

1 

19.22 

19.'\0 

1 

17.24 

17.45 

18.70 

18.96 

1 
18.69 

1 

16.62 

18.08 

19.15 

1 of74 

NA 
15.35 

15.40 NA 
15.19 NA 
14.22 

13.93 NA 
5 

14.38 

15.35 NA 
1 NA 
1 NA 
19.80 NA 

NA 
1 NA 
17.50 NA 
1 NA 
15.17 NA 

14.74 

14.86 NA 

16.72 

16.51 

15.18 1.0 

1 

16.11 

15.27 

0.1 

14.57 

17.13 

1 

November 02, 1999 

COP0014769 
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Date 
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Date Groundwater SPH 
Elevation* Recovered*" 

8-9 33.95 NA 17.14 16.81 NA 
10/28/96 NA 1 16.74 

1 1 
NP 15.31 18.64 

4/21/97 NP 1 18.13 

NP 16.60 1 

NP 17.21 

1/19/98 NP 1 17.84 

4/20/98 NP 16.70 

NP 17.14 16.81 

33.90 1 1 

15.23 1 

33.9 NP 16.29 17.61 

35.57 8/18/99 NP 1 18.34 
Summary for Well B-9 (33 detail records) SPH Recovered to Data: 

B-10 34.74 3124/95 1 NA 
1 
19.06 NA 

15.96 0.00 1 

16.26 16.26 18.48 

16.26 18.58 1 

0.00 16.84 1 
0.00 

15.99 0.00 15.99 18.75 

15.01 0.00 15.01 19.73 NA 
1/22/96 14.67 14.67 

2/26/96 6 0.00 

3/25/96 13.82 0.00 1 20.92 

14.66 14.66 20.08 

5/28/96 14.59 0.00 14.59 20.15 NA 
6/24/96 1 

7/22/96 1 0.00 15.64 0 NA 

November 02, 1999 

COP0014771 
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6 uf74 

Data 

11/18/98 NP 18.70 

2/25/99 NP 16.33 20.26 
!\IP 17 19 

NP 18.17 
SFH Recovered to Date: 

1i 

COP0014774 
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Well 
Identification Ca!!':inn 

B-19 

34.17 

Date 

11/25/96 

1 0!15!97 

for Well B-19 (32 detail records} 

B-20 

fil.!"'?lg,5 

1 

11127/95 

•1 

1/22/96 

4/22/96 

NA 
NP 
NP 
NP 
NP 

NP 

NP 
NP 
NP 

16.55 

16.93 0.00 

~}.) 000 

17.20 
·ji 0. 

18.30 0.37 

18.26 

17.11 

"16:17 
15.20 

13.55 0.01 

"i5.59 

17.13 0.00 

17.62 0.00 

17.59 1 

16.43 18.28 

i9.90 

15.67 19.04 

16.18 1 

16.90 17.81 

16.05 18.66 

75 i7.96 
16.78 

17.38 

14.93 19.78 

1 1 
i7.27 

SPH Recovered to Oats: 

16.85 

1 
1£!\ 44 

1 16.20 

i8."i4 ·i5.·1o 

15.12 

15 

17.12 

•i6:i8 •i7.2"i 

15.20 18.20 

13.56 19.83 

17 41 

17.52 

"i7.8i 

16.29 17.11 

15.78 

1 

s of74 

SPI-t 
Recovered""" 

NA 

0.00 

0.00 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

November 02, 1999 

COP0014776 



Groundwater 

Data to Groundwater SPH 
Groundwater 

Chevron 

33.40 10/28/96 1 0.43 15.10 NA 

i i6.57 0.05 i6. NA 
1 17.47 

4/21/97 NP 16.19 17.21 

15.89 0.02 16.91 1.0 

17.32 0.07 15.95 

i7.09 

NP 0.1 

17.80 15.60 

33.32 11/18/98 17.86 15.46 

NP 1 1 

NP i7.02 

8/18/99 1 18.12 0.15 
for Well B-20 (32 detail SPH Recovered to Date: 2.15 

3/24/95 16.23 1 NA 
N.4 1,64? NA 

NA 18.16 

6i'i9i95 NA i6.83 ·j NA 

1 NA 
17.36 

10/23/95 NA NA 
., 
1 NA NA 
1/22196 NA 15.91 18.88 NA 
2/26./96 N.A 13.30 21.49 NA 

4/22/96 NA 'i5.77 i9.02 NA 
5/28/96 NA 15.61 19.18 

6124/96 NA 16.01 16.78 NA 
16.53 1 NA 

17.84 

Tuesday, November 02, 1999 

COP0014777 
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Groundwater Ele1vation Ra«~ov·arv Data 
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Date 
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Date 

Wednesday, November 03, 1999 

COP0014780 



Table 5 (continued) Page 13 of74 

Groundwater and Recovery Data 

Willbridge Terminal 
Portland, Oregon 

Welt Date Groundwater SPH 
Identification 

Chevron 

NP 15.37 

NP 15.97 21 

20.92 

NP 14.00 

37.7 NP 22.73 

8/18199 21.67 
Summary for Well B-29 (11 detail SP H Recovered to Date: 

8-30 35.35 15.60 

6/19/95 NP 15.60 19.75 

7/24/95 1 19.39 NA 

NA 16.51 18.84 

NA 14.51 NA 

4/22/96 14.12 21.23 NA 
14.68 20.67 NA 

NA 1 20.13 

10/28/96 1 19.41 

13.48 21.87 

NP 14.50 20.85 

15.96 19.39 

NP 15.02 

NP 15.01 

1 19.68 

35.39 11/18/98 NP 16.45 18.94 

NP 13.74 21 

20.66 

8118/99 15.88 19.51 
Summary for Well B-30 (20 detail records) SPH Recovered to Date: 

8-31 3/24/95 14.49 19.37 

15.30 18.56 

COP0014781 
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Groundwater 

Well Date 
Identification 

Chevron 

1 NA 
8/28/95 NA 17.15 

9/25/95 NA 16.97 16.89 NA 
1 -0.08 1 17.49 NA 

16.63 -3.21 1 
14.36 0.00 14.36 19.50 NA 

NA 15.73 18.13 

2126/96 NA 12.56 21.30 NA 
16.06 17.80 

4/22/96 12.56 21 NA 
NA 1 1 NA 

14.04 19.82 

NA 15.84 18.02 NA 
8126/96 NA 17.15 

16.52 -0.05 16.47 17.43 NA 
NA 15.90 17.96 

11/25/96 14.47 19.39 

NP 14.75 1 1 

14.35 0.02 14.37 19.47 0.2 

7/24/97 NP 1 17.97 

1 16.30 17.56 

14.25 19.61 

NP 17.85 

7/21/98 NP 1 17.21 

15.95 

NP 17.17 
Summary for Well B-31 (30 detail SPH Recovered to Cat&: 0.20 

34.23 3/24/95 16.03 0.00 16.03 18.20 NA 
1 1 NA 

5/22/95 16.76 0.00 16.76 17.47 NA 
17.10 10 17.13 NA 

7/24/95 17.59 0.00 1 16.64 

November 03, 1999 

COP0014782 



Well 
Identification 

B-32 34.23 

Summary for Well B-32 

B-33 35.90 

Table 5 fl"nntl'"' 

Groundwater Elevation and SPH 

Date 

Chevron 

17.94 

9/25/95 18.11 0.00 

10/23/95 0.00 

1 17.25 0.00 

16.09 0.00 

1/22/96 NA 

NA 

NA 
7/22/96 NA 

NA 
NA 

10/28/96 NA 
11/25/96 NA 
1 NP 
4121/97 NP 

NP 
NP 

1/19/98 NP 
4/20/98 NP 

NP 
NP 

2125/99 NP 
NP 
NP 

NP 
NP 

7/28/97 NP 
10/1 NP 

Page 15 of74 

17.94 16.29 

18.11 16.12 NA 
17.98 

1 16.98 

1 18.14 

15.73 18.50 

21.51 NA 
15.45 NA 
1 18.48 

15.37 18.86 NA 
18.22 NA 

16.86 NA 
17.37 16.86 NA 
17.61 16.62 NA 
17.57 NA 
16.61 17.62 NA 
15.46 18.77 NA 
15.89 18.34 NA 
16.66 17.57 

17.37 

15.84 18.39 

16.81 17.42 

1 16.90 

17.66 16.57 

15.62 18.61 

16.46 

17.43 16.80 
SPH Recovered to Date: 

15.70 20.20 

16.24 19.66 

1 1 

November 03, 1999 

COP0014783 
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Groundwater Elevation and RAI~nv&>ru Data 

Date 

8-33 

Summary for Well B-33 (11 detail records} 

CR-1 22.08 

1/29/97 

10/15/97 

1/19/98 

4120/98 

1 

2125/99 

Summary for Well CR-1 detail records) 

34.32 4/24/95 

7124/95 

1 

1/29/96 

4/22/96 

Willbridge Terminal 
Portland, Oregon 

SPH Depth to Groundwater 
Groundwater Elevation* Recovered""" 

Chevron 

16.00 1 
NP 16.31 19.59 

NP 1 1 

NP 17.37 18.53 

NP 21.11 

1 19.92 

NP 16.98 18.92 
SPH Recovered to Date: 

NP 
NP 

NP 

NP 
NP 
NP 
NP 
NP 

NA 
NA 
NA 
NP 

COP0014784 
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Groundwater Elevation and SPH AAd~nvaii"U 

Date 

Chevron 

1/29/97 NP 21 

13.39 0.01 13.40 20.91 

NP 1 
10/15/97 19.12 

1/19/98 NP 
4/20/98 NP 
7/21/98 NP 14.98 19.34 

1 15.69 18.63 

NP 1 
5/20/99 14.10 20.22 

8/1 15.15 
Summary for Well CR-3 (23 detail records) SPH Recovered to Date: 

CR-4 34.93 NA 5.13 NA 
7/24/95 NA 6.90 NA 

4.70 30.23 NA 
29.94 

NA 6.48 28.45 

6.35 28.58 NA 
37.14 NP 4.99 5 

34.93 5.09 

5/3/97 6.78 30.36 

6.31 30.83 

NP 5.95 31.19 

1/19/98 NP 4.92 

4/20/96 7.32 29.82 

NP 5.65 31.49 
5/20/99 NP 5.91 31.23 

6.20 30.94 
Summary for Well CR-4 SPH Recovered to Date: 

COP0014785 
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Groundwater 

Date to Groundwater SPH 
Groundwater Elevation* Recovered** 

12.51 0.01 12.52 
10.16 0.00 10.16 25.45 NA 

7/24/95 0.01 0.02 
14.51 0.01 0.022 

9/25/95 0.01 

1 15.5 0.00 15.5 20.11 NA 
1 8.81 26.80 NA 
1/22/96 0.01 23.57 0.04 

10.71 0.00 10.71 24.90 NA 
11.28 11 NA 
11.49 0.00 11 24.12 NA 

6/24/96 11.35 0.00 11.35 24.26 NA 
12.57 0.01 12.58 23.02 

8/26/96 13.03 0.02 1 22.54 0.02 

9/23/96 13.05 13.08 22.50 NA 
1 12.85 0.04 1 
11/25/96 0.02 1 23.02 NA 
1/29/97 NP 11.15 24.46 

NP 11.86 

12.74 0.01 1 22.85 1.0 
10/15/97 12.98 1.0 

12.13 23.48 1.51 
12.21 0.01 12.22 23.38 
12.80 0.02 1 22.77 0.7 

11/18/98 NP 13.59 22.02 0.3 

NP 11.93 0.1 

1 
Summary for Well CR-6 detail records) SPH Recovered to Date: 5.08 

35.57 3/24/95 10.01 0.48 24.67 
4/24/95 10.19 0.57 10.76 24.33 NA 

10.76 0.75 11.51 23.42 NA 
11.25 0. 11.40 24.04 NA 

November 03, 1999 
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Groundwater 

Date 

Chevron 

CR-7 11 11.81 0.13 
12.20 0.00 12.20 23.37 0.029 

9/25/95 0.00 12.48 

1 11 11.98 23.59 
1 10.73 1 24.84 
12/29/95 10.23 0.05 10.28 25.25 NA 

0.21 10.12 25.27 0.12 
8.50 0.50 9.00 5 0.15 

3/25/96 9.83 25.72 0.01 
1 0.12 10.33 25.14 
9.82 0.31 10.13 0.38 

6/24/96 1 0.20 10.98 

11 11.57 23.81 0.45 

11.84 0.12 11.96 23.51 0.13 
9/23/96 11.94 0.03 11.97 23.57 NA 

10/28/96 11 0.02 11.53 24.02 NA 
1 10.80 0.00 10.80 24.77 NA 

NP 11.11 24.46 
1 0.11 1 24.77 9.6 
11.52 0.10 11.62 23.86 2.75 

NP 11.57 24.00 0.25 

1/19/98 1 0.01 10.46 25.10 0.5 
10.78 0.11 10.89 24.59 1.1 
11.57 0.12 11.69 23.78 2.1 

11/18/98 11.88 0.01 11.89 23.67 1.3 
8.70 26.87 

9.86 0.2 

NP 11.19 24.38 0.01 
for Well CR-7 (32 detail SPH Recovered to Date: 19.93 

CR-8 33.14 4/24/95 NA 6.41 26.73 NA 
7/24/95 NA 8.22 24.92 NA 

8.08 

November 03, 1999 
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Date to Groundwater SPH 
ThlicklnA!!ts Groundwater Elevation"' Recovered""" 

CR-8 14 NA 
NA 6.47 

NA 6.31 26.83 NA 
NA 

10/28/96 NA NA 
1/29/97 5.94 27.20 

NP 
NP 

10/15/97 7.36 25.78 
1/19/98 NP 5.78 27.36 

NP 
7/21/98 7.06 

1 NP 25.41 
NP 5.13 

5/20/99 NP 6.02 

7.23 
Summary for Well CR-B (19 detail records) SPH Recovered to Date: 

CR-9 35.72 NP 31 
4/21/97 3.38 0.01 32.32 0.2 
7/24/97 5.71 30.01 0.00 

NP 4.13 31.59 

NP 32.71 
3.68 32.04 
3.44 32.28 

NP 3.45 
2/25/99 NP 2.63 

3.13 32.59 

NP 5.70 30.02 
Summary for Well CR-9 (11 detail records) SPH Recovered to Date: 0.20 

0 35.57 

COP0014788 
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Groundwater 

Date 

Chevron 

0 35.57 6.30 0.08 6.38 NA 
9.22 9.22 26.35 

10.15 10.15 25.42 0.4 
1 0.00 10.82 

10/23/95 0.00 9.44 

7.54 NA 
6.96 0.05 7.01 NA 

2/26/96 6.76 0.17 6.93 28.50 0.13 
7.62 27.95 5.16 

0.00 7.69 NA 
7/22/96 1.28 -0.05 1.23 34.38 

11/25/96 2.35 2.35 33.22 NA 
1/29/97 NP 3.76 31.81 

4.26 0.16 4.42 31.01 6.4 

5.94 6.32 28.93 6.0 
5.70 6.02 3.0 

1/19/98 4.01 0.15 4.16 31.28 5.0 
4.82 4.90 30.60 4.5 
5.83 0.23 6.06 5.0 

11/18/98 6.66 0.52 7.18 27.95 6.0 
NP 3.50 32.07 

4.62 4.65 30.89 0.1 

6.37 0.17 0.5 
Summary for Well CR-10 SPH Rooovered to Date: 42.19 

CR-11 34.43 3/24/95 1.19 0.00 1.19 NA 
4/24/95 1.34 0.00 1.34 33.09 NA 

2.49 2.49 .94 NA 
2.94 0.00 2.94 31.49 NA 

0.00 3.68 

8/28/95 4.18 4.18 30.25 NA 
4.83 4.83 NA 
4.59 0.00 4.59 NA 

November 03, 1999 

COP0014789 
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Date 

Chevron 

CR-11 34.43 1 3.61 

12/29/95 0.00 1.83 32.60 

1 1.78 32.65 NA 
1.13 0.00 1.13 

3/25/96 1.27 0.00 1.27 33.16 NA 
4/22/96 1.40 1.40 33.03 NA 

1.45 0.00 1.45 32.98 NA 
6/24/96 2.39 0.00 2.39 32.04 

3.35 3.35 .08 NA 
4.10 4.10 NA 
4.35 0.00 4.35 NA 
3.12 3.14 31.27 NA 

11/25/96 2.35 2.35 

1129/97 NP 1.55 32.88 

4/21/97 NP 1.34 33.09 

7/24/97 3.03 

10/15/97 NP 3.68 30.75 

NP 1.99 32.44 

1.22 

NP 2.85 

1 3.98 0.17 4. 30.14 0.2 

2/25/99 NP 1.33 33.10 

5/20/99 NP 1.77 0.1 

8116/99 NP 3.72 30.71 
Summary for Well CR-11 detail SPH Recovered to Date: 0.30 

EX-1 5 2/25/99 NP 19.77 

5/20/99 NP 15.44 1 

8/18/99 NP 17.73 
for Well EX-1 (3 detail SPH Recovered to Date: 

Wetlnesday, November 03, 1999 

COP0014790 
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Groundwater Elevation and SPH Re«::overv Data 

Well Top of Date 

GATX 

MW-1 3.55 31 NA 
NA 6.26 29.17 NA 
NA 5.85 

1/22196 2.92 32.51 NA 
NA 31.42 

NA 6.92 NA 
10/28/96 NA 5.35 30.08 NA 

NP 3.92 31.51 

NP 3.63 31 

NP 6.69 28.74 

10/14/97 NP 5.18 30.25 

1/19/98 NP 3.09 

NP 4.40 .03 

NP 6.36 29.07 

NP 6.28 29.15 

NP 
NP 4.29 31 

7.09 28.34 
for Well MW-1 (1 B detail records) SPH Recovered to Date: 

MW-2 35.77 1/30/97 4.88 

NP 5.41 30.36 

NP 7.27 28.50 

NP 7.57 

1/19/98 NP 4.99 

NP 6.24 29.53 

NP 7.49 28.28 

NP 8.63 

2/26/99 NP 4.13 .64 

NP 6.43 29.34 

NP 8.17 27.60 
for Well MW-2 (11 detail records) SPH Recovered to Date: 
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Groundwater and SPH Data 

Willbridge Terminal 
Portland, Oregon 

Well Date to SPH 
Identification Thickness Groundwater Elevation• Recovered** 

GATX 

MW-3 3/27/95 NA 6.65 29.37 

4/24/95 6.98 29.04 

7/24/95 NA NA 

10/23/95 NA 9.62 26.40 NA 

1/22196 8.96 0.00 8.96 27.06 

NA 6.34 29.68 NA 

7/22/96 NA 8.47 27.55 NA 

10/28/96 NA 8.70 27.32 NA 

NP 

4/21/97 NP 6.93 29.09 

NP 27.48 

10/14/97 NP 8.79 27.23 

1/19/98 NP 7.54 28.48 

4/21/98 7.62 28.40 

7/27/98 NP 8.79 27.23 

11/17/98 NP 9.77 26.25 

2/26/99 NP 5.66 30.36 

5/26/99 NP 7.78 28.24 

8/20/99 NP 9.35 26.67 
forWell MW-3 detail SPH Recovered to Data: 

MW-4 36.39 4/24/95 NA 6.35 30.04 NA 

NA 6.17 28.22 NA 

10/23/95 NA 9.16 27.23 NA 

1/22/96 5.20 31.19 NA 

NA 5.59 NA 

7/22/96 NA 7.97 28.42 NA 

1 B. 28.25 NA 

11125/96 NA 6.10 30.29 NA 

NP 

4/21/97 NP 6.29 30.10 

NP 8.07 28.32 

10/14/97 8.35 28.04 

November 03, 1999 

COP0014792 



Table 5 (continued) Page 25 of74 

Groundwater and Rc.t•nv~rv Data 

Date 

GATX 

MW-4 5.86 

NP 7.02 29.37 

7/27/98 NP 28.06 

NP 9.36 27.03 

4.68 .71 

5/26/99 NP 7.23 29.16 

NP 8.94 
forWell MW-4 SPH Recovered to Date: 

MW-5 NP 3.55 

4/24/95 NA 5.29 28.23 NA 
7/24/95 NA 7.12 26.40 

1 8.56 NA 
1122/96 4.32 29.20 NA 
4/22/96 NA 4.73 28.79 NA 

NA 6.98 NA 
NA 7.60 25.92 NA 

12/23/96 31.17 

NP 5.01 

NP 
7/30/97 7.05 26.47 

NP 7.24 

NP 5.52 

NP 5.88 27.64 

7/27/98 NP 26.14 

NP 8.54 24.98 

NP 4.26 29.26 

5/26/99 NP 6.15 27.37 

8/20/99 NP 8.05 25.47 
for Well MW-5 (20 detail SPH Recovered to Date: 

COP0014793 
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Date to Groundwater SPH 
Thickness Groundwater 

GATX 

3.80 0.03 3.83 1.5 
6/19/95 4.64 4.64 28.70 1.34 

5.15 0.00 5.15 28.19 NA 
5.90 0.00 5.90 27.44 NA 

9125/95 6.50 6.50 NA 
6.22 6.22 27.12 NA 

11/27/95 4.37 0.00 4.37 28.97 NA 
12/29/95 3.76 3.95 29.23 NA 

2.50 2.85 9 NA 
2.07 0.01 31.25 NA 

3/25/96 3.34 3.34 30.00 0.18 

3.18 3.18 30.16 NA 
3.23 0.00 3.23 30.11 

6/24/96 4.35 4.35 28.99 

5.08 0.00 5.08 NA 
5.89 0.00 5.89 27.45 NA 

9/23/96 0.00 5.54 27.80 NA 
5.19 5.19 NA 

11/25/96 3.28 0.00 3.28 NA 
2.98 0.43 3.41 29.56 NA 

1/30/97 NP 2.77 30.57 

NP 3.25 

5.10 0.13 5.23 28.00 0.25 

10/14/97 NP 5.40 27.94 

NP 3.07 

4.08 0.17 4.25 1.0 

NP 5.34 28.00 

11/17/98 NP 26.88 

2126/99 NP 2.26 31.08 

4.25 0.15 4.4 0.2 

8/20/99 NP 6.05 27.29 
forWell MW..(i detail records) SPH Recovered to Date: 4.53 

November 03, 1999 
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Date 

MW-7 2 7.96 8.00 26.086 
0.06 7.94 26. NA 

8.18 0.00 8.18 25.94 

8.51 0.34 24.981 

8.93 0.39 9.32 

9.35 0.15 9.50 

0.21 10.00 NA 
10.13 0.38 1 23.287 NA 
7.04 0.43 7.47 26.2845 

9.00 0.00 9.00 25.12 NA 
3 0.03 8.16 0.37 

7.44 0.00 7.44 0.08 

6.20 0.00 27.92 

0.20 26.25 

7.84 0.11 7.95 26.0765 

7.70 0.10 7.80 26.235 0.12 

0.12 8.48 

0.30 9.28 NA 
9.52 9.82 24.045 NA 
9.55 0.38 9.93 23.867 

0.48 9.78 

0.68 8.91 NA 
1.98 9.50 

7.13 3.11 10.24 70 

7.91 1.81 57 

8.91 1.05 9.96 23.2675 22.0 

0.30 9.88 23.985 
7.92 1.76 20.0 

8.35 1.75 10.10 17.5 
1.27 10.61 22.4305 20.0 

0.12 10.30 

0.05 3.2 

0.15 3.75 

November 16, 1999 

COP0014795 
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Data 

Date 

GATX 

34.12 8120/99 NP 0.4 
for Wall MW-7 {34 detail SPH Recovered to Date: 238.27 

MW-8 33.95 NA 7.27 26.68 NA 
8.53 

10/23/95 9.45 24.50 NA 
NA 6.45 27.50 

6.99 26.96 

7/22/96 NA 8.30 25.65 NA 
1 NA 8.76 25.19 NA 

NP 6.38 27.57 

4121/97 NP 7.07 

7/30/97 NP 8.29 

10114197 NP 9.82 24.13 

1/19/98 NP 7.18 

NP 7.57 26.38 

NP 8.62 25.33 

1 NP 9.51 24.44 

2/26/99 NP 5.68 

NP 7.73 26.22 

9.03 24.92 
for Well MW-8 (18 detail SPH Recovered to Date: 

36.53 NA 9.67 

7/24/95 10.85 25.66 NA 
1 NA 11 24.67 NA 

9.57 

4/22/96 NA 9.47 27.06 NA 
7/22/96 10.34 26.19 

NA· 11.32 25.21 NA 
8-94 

4/21/97 9.51 0.1 

7/24/97 

COP0014796 
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Data 

Date 
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1 

Table 5 ,,..,...,,.., • ., 
......... ;:a,,:o .. Elevation 

Date 

7/24/95 7.10 
8.00 0.00 

6.12 0.00 

7.39 

0.00 

5.65 0.00 

1/22/96 4.50 0.00 

NP 
3.69 0.00 

3/25/96 5.50 

5.15 

5.29 0.00 

6/24/96 6.27 0.00 

7.04 

8/26/96 7.86 0.00 

7.20 
10/28/96 6.33 

11/25/96 4.94 0.00 

NA 
1/30/97 NP 

NP 
NP 

10/14/97 6.62 0.01 

NP 
NP 
NP 

11/17/98 NP 
NP 
NP 
NP 

for Well MW-11 (35 detail records) 

MW-12 35.95 4/24/95 NA 

Page 30 of74 

7.10 29.37 NA 
8.00 NA 
8.12 28.35 NA 
7.39 29.08 

31.22 NA 
5.65 30.82 NA 
4.50 31.97 NA 
5.20 31.27 

3.69 NA 
5.50 30.97 

5.15 31.32 NA 
5.29 31.18 NA 
6.27 30.20 
7.04 NA 

28.61 NA 
7.20 29.27 NA 
6.33 14 NA 
4.94 31.53 NA 
4.68 31.79 NA 
5.20 .27 

5.41 .06 

7.05 29.42 

6.63 29.83 0.5 
4.81 .66 

6.08 30.39 

7.39 29.08 

6.96 29.51 

4.19 

6.13 

7.87 28.60 
SPH Recovereii to Date: 0.50 

5.22 30.73 NA 

November 03, 1999 

COP0014798 



Well of Date 
Identification Casing 

MW-12 35.95 

1/30/97 

10/14/97 

11/17/98 

8/20/99 
Summary for Well MW-12 detail records) 

MW-13 

1/22196 

1130/97 

Willbridge Terminal 
PortJand, Oregon 

NA 
NA 

NA 
NP 

NP 

NP 

NP 

NP 

NA 

NA 

NA 
NA 
NA 
NP 
NP 
NP 

NP 

NP 

Pegs 31 of74 

7.30 NA 
8.33 NA 
3.83 NA 
4.34 

7.15 NA 
7.37 NA 
4.26 31.69 

5.05 30.90 

7.46 

4.43 31.52 

5.93 

7.56 

8.58 

3.30 32.65 

8.34 27.61 
SPH Recovered to Oats: 

4.41 33.48 

6.29 31.60 NA 
6.67 31 

3.65 34.24 NA 
4.18 NA 
6.28 .61 NA 
5.61 32.28 NA 

33.67 

4.28 

6.27 31.62 

32.25 

3.43 34.46 

4.90 

6.44 31.45 

November 03, 1999 

COP0014799 
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Well of Date 
Identification Casing 

Table 5 {continued) 
nthlll'ati!U Elevation SPH ~:oo.:...,.. ...... ,.,. ... , Data 

Willbridge Terminal 
Portland, Oregon 

SPH to Groundwater 
Thickness Groundwater 

Page 33 of74 

SPH 
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Groundwater Data 

Date 

GATX 

MW-..17 36.05 8/20/99 NP 5.84 
for Well MW-17 (11 detail records) SPH Recovered to Date: 

8 33.76 4/24/95 NA 1.66 32.10 NA 
3.02 NA 

NA 3.43 NA 
1122/96 1.08 32.68 

NA NA 
7/22196 NA 2.83 30.93 

2.48 31.28 NA 
1130/97 NP 1.24 32.52 

4121/97 NP 1.23 32.53 

7/30/97 2.66 31.10 

1 NP 2.45 31 

1/19/98 NP 0.73 33.03 

NP 1.95 31 

7127/98 NP 2.94 30.82 

1 3.44 

2126/99 NP 0.73 33.03 

5/26/99 NP 2.14 31.62 

NP 
for Well MW-18 detail records) SPH Recovered to Date: 

MW-19 33.39 3/6/95 2.77 0.49 3.26 29.71 NA 
2.57 3.08 NA 

4/24/95 0.54 3.33 29.60 

3.19 0.51 3.70 29.26 NA 
6/19/95 3.87 0.61 4.48 28.39 NA 

4.41 0.01 0.31 

5.64 0.00 5.64 27.75 0.03 

6.80 0.00 26.59 NA 
10/23195 0.00 27.91 

1 29.60 

Wednesday, November 03, 1999 

COP0014802 
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Date 

MW-19 33.39 2.18 2.18 .21 

2126/96 1.57 0.00 1.57 31.82 NA 
3125/96 2.56 2.56 30.83 NA 

1.77 0.00 1 31 NA 
5128/96 2.11 0.00 2.11 31.28 NA 
6124/96 2.93 0.00 

7122/96 3.61 0.00 3.61 29.78 NA 
8126/96 4.31 0.00 4.31 29.08 NA 
9/23/96 0.00 

1.95 1.95 .44 

11/25/96 1 0.00 1 31 NA 
12/23/96 1.86 0.00 1.86 31.53 NA 
1/30/97 NP 1.86 31.53 

4/21/97 31.16 

7130/97 NP 3.79 29.60 

1 NP 3.63 

1/19/98 1.31 32.08 

4121/98 NP 2.84 30.55 
NP 4.08 29.31 

11/17/98 4.88 28.51 

1.62 0.02 1.64 31.73 

5126/99 3.62 0.02 3.64 29.73 0.25 

8120/99 NP 5.39 28.00 
for Well MW-19 detail SPH Recovered to Date: 0.59 

34.76 NA 9.55 25.21 NA 
NA 10.73 NA 

10/23/95 NA 11.35 23.41 NA 
1/22/96 NA 8.50 26.26 NA 
4/22/96 NA 
7/22/96 NA 10.41 24.35 NA 

11.08 11.08 23.68 

10/28/96 NA 10.74 24.02 NA 

November 03, 1999 

COP0014803 
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Data 

Willbridge Terminal 
Portland, 

Top of Date Depth to to SPH 
Identification Thickness Groundwater 

GATX 

MW-20 34.76 1 NA 9.19 25.57 

12/23/96 NA 9.05 25.71 NA 
1/30/97 8.03 

NP 9.35 25.41 

NP 10.45 24.31 

10/14/97 1 24.18 

1/19/98 NP 9.07 25.69 

4/21/98 NP 9.87 24.89 

NP 10.74 

11/17/98 NP 11.26 23.50 

NP 
5/26/99 NP 9.87 

8120/99 NP 11.19 23.57 
Summary for Well MW-20 (21 detail records} SPH Recovered to Date: 

34.33 1.48 NA 
7/24/95 NA 2.21 32.12 NA 
1 32.29 NA 
1122/96 NA 1.08 33.25 NA 
4122/96 NA 33.55 NA 

NA 2.24 32.09 NA 
NA 1.97 32.36 NA 
NP 1.15 33.18 

NP 1.13 33.20 

7/30/97 NP 2.05 32.28 

1 NP 1.76 32.57 

1/19/98 NM NM 
4/21/98 1.62 

7127/98 NP 2.13 32.20 

1 NP 1.86 32.47 

2126/99 NP 1.03 33.30 

5126199 NP 1.45 32.88 

NP 2.57 31.76 

November 03, 1999 
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Groundwater 

GATX 

for Well MW-21 (18 detail SPH Recovered to Date: 

35.65 3/6/95 3.32 NA 
3.23 0.00 3.23 32.42 NA 
3.25 0.00 3.25 32.40 
3.93 0.00 3.93 31.72 

6/19/95 4.34 0.00 4.34 31.31 NA 
4.83 0.00 4.83 30.82 NA 
5.35 0.00 5.35 30.30 NA 

9125/95 5.94 0.00 5.94 NA 
1 5.24 0.00 5.24 30.41 NA 
11/27/95 4.04 0.00 4.04 31 NA 

3.26 0.00 3.26 32.39 NA 
2.77 0.00 32.88 NA 

2/26/96 2.42 0.00 2.42 33.23 NA 
3.47 3.47 32.18 NA 

4/22/96 3.32 0.00 3.32 32.33 NA 
3.06 32.59 

3.93 0.00 3.93 31.72 NA 
7/22196 4.55 0.00 4.55 .10 
B/26/96 6.85 0.00 6.85 28.80 NA 

5.66 0.00 5.66 29.99 

10/28/96 4.80 0.00 4.80 30.85 NA 
11/25/96 3.96 0.00 3.96 31.69 

12/23/96 3.20 0.00 3.20 32.45 NA 
1/30/97 NP 3.72 31.93 

4/21/97 NP 3.27 32.38 

NP 30.92 

10/14/97 NP 4.87 30.78 

NP 2.96 32.69 

4/21/98 NP 3.71 31.94 

NP 30.85 

11/17/98 NP 5.33 

November 03, 1999 

COP0014805 



Page 38 of74 

Date 

GATX 

35.65 2126/99 NP 33.37 

5/26/99 NP 3.61 32.04 

NP 5.20 30.45 
Summary for Well MW-22 detail records} SPH Recovered to Date: 

MW-23 36.06 3/27/95 9.42 0.00 9.42 26.64 NA 
3.97 0.00 3.97 32.09 NA 

5/22/95 4.50 4.50 31.56 NA 
6/26/95 4.75 0.00 4.75 31.31 

5.07 0.00 5.07 30.99 

8/28/95 5.44 0.11 5.55 30.42 NA 
10/23/95 5.15 0.00 5.15 30.91 NA 

3.56 0.00 3.56 32.50 NA 
4.27 0.00 4.27 31.79 NA 

1/22196 NA 3.49 32.57 NA 
3.59 0.00 3.59 32.47 NA 

3/25/96 4.24 0.00 4.24 31.82 NA 
3.23 3.23 NA 

5/28/96 3.97 0.00 3.97 32.09 NA 
4.46 0.00 4.46 31.60 NA 
5.02 0.03 5.05 NA 
5.80 0.00 5.80 30.26 NA 
5.30 0.06 5.36 30.65 NA 

9/25/96 5.78 0.22 6.00 NA 
10/28/96 4.73 0.00 4.73 31.33 

11125/96 3.75 0.00 3.75 NA 
12123/96 3.68 0.00 3.68 32.38 NA 
1/30/97 NP 3.46 

NP 3.89 32.17 

7/30/97 NP 5.15 30.91 

10/14/97 5.82 0.07 5.89 30.11 3.0 

1119198 NP 3.08 

4/21/98 NP 4.15 31.91 

Wednesday, November 03, 1999 
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Date 

GATX 

34.73 9.37 25.36 

4/21/97 9.90 0.01 9.91 24.81 0.1 

7124197 NP 10.92 

11.30 23.43 

9.84 24.89 

4/21/98 NP 10.59 14 

NP 11.46 23.27 

11/17/96 NP 11.97 22.76 

9.71 25.02 

NP 10.46 24.27 
for Well MW-25 (15 detail records) SPH Recovered to Date: 0,10 

MW-26 7/22/96 11.39 0.43 11.82 NA 
10.00 0.24 10.24 24.34 NA 

9/23/96 11.85 0.25 12.10 22.47 NA 
10/28/96 11.38 0.03 11 23.34 NA 
1 10.36 0.00 10.36 24.42 

12123/96 10.39 1 NA 
NP 10.35 24.43 

4/21/97 NP 1 24.46 0.1 

11.42 0.01 11.43 23.34 0.1 

10/14/97 11.68 0.02 11.70 23.06 0.5 

1/19/98 NP 10.36 24.42 

4/21/98 10.98 23.80 

7/27/98 NP 11.80 22.98 

NP 12.36 22.42 

NP 9. 
NP 10.84 23.94 0.2 

8/20/99 NP 1 22.61 
for Well MW-26 (17 detail records) SPH Recovered to Date: 0.90 

35.67 2/26/96 3.94 0.00 3.94 31.73 NA 
3/25/96 4.73 0.00 4.73 30.94 NA 

COP0014808 
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Date 

GATX 

35.67 4.54 0.00 4.54 31.13 NA 
6/24/96 5.34 0.00 5.34 30.33 NA 
7122/96 5.73 5.73 29.94 NA 

5.96 0.00 5.96 29.71 
6.81 0.00 28.86 

10128/96 5.35 0.00 5.35 30.32 NA 
11/25/96 3.34 0.00 3.34 32.33 NA 
12123/96 4.04 0.00 4.04 31.63 NA 
1/30/97 NP 4.37 31 

NP 4.44 31.23 
7/30/97 NP 5.69 

5.29 30.38 
1/19/98 NP 3.81 31.86 
4/21/98 NP 4.90 30.77 
7/27/96 NP 5.66 30.01 

35.69 11117/98 NP 5.70 29.99 
2126/99 NP 3.50 32.19 

5/26/99 NP 4.92 30.77 
8/20/99 NP 5.96 29.73 

for Well MW-27 detail SPH Recovered to Date: 

MW-26 34.39 NA 4.41 29.98 

0.01 4.75 29.63 NA 
4/24/95 5.26 0.00 5.26 29.13 
5/22/95 6.00 0.02 6.02 28.35 NA 

6.50 0.09 6.59 27.72 
7124/95 6.94 0.00 6.94 27.45 NA 

8.04 0.01 8.05 26.33 
10/23/95 0.00 7.60 26.79 NA 
11/27/95 4.04 0.00 4.04 30.35 0.03 
12/28/95 4.25 0.00 4.25 30.14 NA 

0.00 2.29 32.10 NA 
2126/96 3.78 0.00 3.78 30.61 

November 03, 1999 
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Groundwater 
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Date to Groundwater SPH 
Groundwater Elevation"' Recovered"'"' 

GATX 
35.77 NP 22.19 

NP 14.17 21.60 

1119/98 NP 13.13 22.64 

13.32 22.45 

NP 14.01 .76 

11/17/98 NP 14.63 21.14 

2126/99 NP 12.22 23.55 

5/26/99 NP 13.17 22.60 

8/20/99 NP 14.22 21.55 
Summary for Well MW-29 (1 B detail records) SPH Recovered to Date: 

36.39 4.43 31.96 

4/21/97 NP 4.65 

6.00 

10/14/97 NP 5.79 30.60 

1/19/98 NP 3.85 32.54 

4121/98 NP 5.22 31.17 

NP 6.23 

11/17/98 NP 6.99 29.40 

32.63 

5/26/99 NP 5.32 31.07 

6.74 
for Well MW-30 (11 detail records) SPH Recovered to Date: 

MW-31 37.55 3/6/95 NA 5.64 31.91 NA 
5.75 0.01 5.76 31.78 

4/24/95 6.09 0.00 6.09 31.46 NA 
6.70 0.00 6.70 30.85 NA 

6/26/95 7.26 0.00 7.26 30.29 NA 
7]4 0.00 NA 

B/28/95 8.41 0.00 8.41 29.14 NA 
0.00 28.99 

COP0014811 
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Date 
Recovered** 

37.55 4.62 4.62 NA 
2/26/96 4.92 0.00 4.92 32.63 NA 
3/25/96 0.00 6.02 31.53 

5.57 0.00 5.57 31.98 

0.00 5.73 31.82 NA 
6/24/96 0.00 6.72 30.83 

7.38 0.00 7.38 30.17 NA 
B/28/96 8.02 0.00 8.02 29.53 

7.48 0.00 7.48 30.07 NA 
8.96 0.00 8.96 28.59 NA 

10/28/96 6.68 0.00 30.87 NA 
11/25/96 4.92 0.00 4.92 32.63 

5.08 0.00 5.08 32.47 NA 
1/30/97 NP 5.45 32.10 

NP 5.73 31.82 

NP 30.23 

10/14/97 NP 7.19 30.36 

9/98 NP 4.79 

4121/98 NP 6.31 31.24 

NP 7.51 30.04 

35.66 11/17/98 NP 8.38 27.28 

2/26/99 4.67 30.99 

5126/99 NP 6.44 29.22 

8/20/99 NP 8.12 27.54 
for Well MW-31 detail SPH Recovered to Date: 

MW-32 37.01 4/24/95 NA 4.27 32.74 

NA 31.26 NA 
10/23/95 NA 6.40 30.61 NA 

NA 3.89 33.12 

7/22/96 NA 5.45 31.56 NA 
1 NA 5.59 31.42 NA 
1/30/97 NP 4.37 32.64 

November 03, 1999 

COP0014812 



Table 5 (continued) 
Groundwater Elevation and Recovery Data 

Well 
Identification Ga!!ltinn 

MW-32 37.01 

Date 

7/30/97 

10/14/97 

4121/98 

1 

2/26/99 

for Well MW-32 (17 detail 

39.34 4/24195 

10/23/95 

7/22/96 

10/28/96 

4/21/97 

10/14/97 

1/1 

4/21/98 

11/17/98 

5/26/99 

for Well MW-33 (18 detail records) 

39.67 4/24/95 

NP 

NP 
NP 
NP 
NP 
NP 
NP 

NA 
NA 
NA 
NA 
NA 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

NP 

NA 

to Groundwater 
Thickness Groundwater 

5.49 31.52 

5.57 31.44 

5.58 31.43 

6.34 30.67 

3.07 33.94 

4.55 32.46 

6.08 30.93 
SPH Recovered to Date: 

19.93 19.41 

18.66 

21.05 18.29 

19.07 20.27 

19.48 19.86 

20.26 19.08 

20.58 18.76 

1 20.42 

19.61 19.73 

19.31 

20.54 18.60 

19.40 19.94 

19.99 19.35 

20.45 

20.93 18.41 

18.67 20.67 

19.95 

20.69 
SPH Recovered to Date: 

19.40 20.27 
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SPH 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
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Groundwater Elevation and Data 

Willbridge Terminal 
Portland, Oregon 

Well Top of Date 
Casing 

GATX 

MW-34 39.67 10/23/95 20.26 19.41 NA 
1/22/96 NA 18.71 20.96 NA 
4/22196 NA 19.43 NA 
7/22196 19.74 19.93 

10/28/96 20.18 19.49 NA 
1/30/97 NP 1 

4/21/97 NP 19.41 20.26 

NP 19.76 19.91 

10114/97 20.04 19.63 

1/19/98 19.92 19.75 

NP 1 20.07 

7/27/96 NP 20.03 19.64 

11/17/98 20.26 19.41 

NP 18.54 21.13 

5/26/99 NP 19.62 20.05 

NP 20.13 19.54 
for Well MW-34 detail records) SPH Recovered to Date: 

MW-35 33.39 1/30/97 NP 2.08 31.31 

NP 30.81 

10/14/97 NP 4.03 29.36 

1/19/98 NP 2.88 30.51 

4121/98 NP 2.71 30.68 

7/27/98 3.82 29.57 

11/1 NP 5.09 28.30 

2/26/99 NP 1.57 31.82 

NP 30.40 

4.60 26.79 
Summary for Well MW-35 (10 detail records) SPH Recovered to Date: 

34.86 4/24/95 NA 19.40 15.48 

NA 19.99 14.89 

10/23/95 NA 
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Willbridge Terminal 
Portland, Oregon 
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Date 
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GATX 

13.81 13.81 NA 
7/22196 14.32 0.00 14.32 19.33 

8/26196 1 0.00 14.77 18.88 NA 
9/23/96 14.83 0.00 14.83 18.82 

10/28/96 0.00 14.63 19.02 

1 13.78 0.00 13.78 19.87 NA 
12123/96 13.37 0.00 13.37 20.28 NA 
1/30/97 NP 12.74 20.91 

13.65 20.00 
14.24 19.41 

10/14/97 NP 14.62 19.03 
1/19/98 NP 13.28 20.37 

4/21/98 NP 19.60 

7/27/98 14.70 18.95 
11/17/98 NP 15.09 . 18.56 

2126/99 12.56 21.09 
13.99 19.66 

B/20/99 NP 14.79 18.86 
for Well MW-40 detail records) SPH Recovered to Date: 
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Tosco 

B-1 34.79 1 17.91 NA 
5/22195 17.57 0.47 18.04 NA 
6/26/95 17.75 18.23 16.15 NA 

1 0.02 18.00 16.77 0.002 

1 0.02 18.34 NA 
9/25/95 18.37 0.14 18.51 16.16 

1 18.30 0.01 18.31 16.47 NA 
11/27/95 17.94 0.03 17.97 16.79 0.01 

1 17.74 0.85 

16.73 0.12 16.85 17.84 0.01 

2/26/96 13.40 0.02 13.42 21.35 0.08 

4/22/96 16.20 0.15 18.31 0.01 

16.21 0.00 16.21 18.58 NA 
6124/96 16.68 0.01 16.69 18.09 NA 
7/22196 17.20 0.02 17.22 17.55 NA 

17.49 0.03 17.24 NA 
9/23/96 17.72 0.01 17.73 17.05 

10/28/96 1 0.01 17.19 17.59 NA 
1/31/97 15.94 0.16 16.10 18.55 

4/21/97 16.87 0.12 16.99 17.70 NA 
7/28/97 17.15 0.65 17.80 16.44 

10/14/97 17.68 0.62 18.30 15.96 0.5 

1/19/98 17.10 0.01 1 1 17.67 0.1 

4/20/96 NP 17.17 17.62 0.1 

7/29/98 17.44 0.01 17.45 0.1 

11/16/98 NP 17.89 16.79 

2/23/99 NP 16.19 18.49 

NP 16.79 

NP 17.37 17.31 
for Well B-1 (29 detail records) SPH Recovered to Date: 1.76 

B-2 35.35 3/28/95 NA 16.84 NA 
NA 17.02 18.33 NA 

November 03, 1999 
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and SPH Recovery 

Willbridge Tenninal 
Portland, Oregon 

Well Date Depth to Groundwater SPH 
Identification Groundwater Elevation* Recovered** 

Tosco 

B-2 35.35 18.13 

NA 17.87 

8/28/95 0.26 19.84 15.29 NA 

NA 18.16 7 

NA 18.15 17.20 

12/28/95 16.56 18.79 NA 

16.48 0.02 16.50 18.83 NA 

4/22/96 NA 16.28 19.07 NA 

5/28/96 16.14 

6/24/96 16.50 18.85 

7122/96 NA 16.99 18.36 

8/23/96 NA 17.46 17.87 NA 

9123/96 NA 17.50 1 NA 

NA 17.60 17.75 NA 

1/31/97 NP 15.69 19.66 

4/21/97 NP 16.52 18.83 

7/28/97 NP 16.94 18.41 0.00 

10114/97 NP 17.57 17.78 

1/19/98 NP 16.87 18.48 

NP 16.93 18.42 

7/29/96 NP 17.52 17.83 

11/16198 17.87 0.01 17.88 17.46 0 

2/23/99 NP 15.90 19.45 

5/18/99 NP 16.64 18.71 

8/17/99 NP 17.45 17.90 
farWell B-2 detail SPH Recovered to Date: 0.00 

B-3 36.79 /97 NP 17.26 19.53 

4/21/97 NP 18.48 18.31 

NP 18.83 17.96 

10/14/97 NP 19.38 17.41 

18.25 

4/20/98 NP 18.86 

Wednesday, November 03, 1999 
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Tosco 

8-3 NP 18.64 17.95 
1 NP 19.24 15.57 

2123/99 NP 17.21 

NP 
NP 

for Well B-3 (11 detail records) SPH Recovered to Date: 

B-4 34.79 3/28/95 17.92 0.71 18.63 15.56 NA 
18.01 1.16 19.17 14.63 

5/22195 18.11 1.13 19.24 14.59 NA 
6126/95 18.27 1.01 19.28 NA 

0.11 18.64 16.06 0. 

8/28/95 18.62 0.01 1 16.15 NA 
9/25/95 0.13 18.95 15.73 NA 
10/23/95 18.83 0.02 18.85 15.92 NA 
11127/95 18.56 0.06 1 16.12 0.37 

'1/22/96 17.60 0.04 17.64 17.12 0.24 

NA 1 21.11 NA 
0.09 16.44 18.27 0.02 

16.35 0.07 16.42 18.31 0.02 

8/23/96 1 0.00 16.35 16.44 NA 
18.44 0.01 18.45 16.33 

10/28/96 17.56 1.03 18.59 15.32 NA 
17.00 0.48 17.48 16.90 3.25 

NP 17.71 17.08 0.1 

0.02 18.52 16.25 0.1 

18.55 0.01 18.56 16.22 1.5 

17.91 0.06 17.97 1.5 

4120/98 17.95 0.05 18.00 16.75 1.2 

7/29/98 18.13 0.01 18.14 1.3 
34.70 11/16/98 NP 16.49 16.21 

1.04 1 
5/18/99 17.51 0.01 17.52 17.17 0.1 

November 03, 1999 
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Table 5 (continued) 
Groundwater SPH Ke1:overv Data 

Well Top of Date 
Identification r::u:tlnn 

B-4 34.7 
Summary for Well B-4 (27 detail records} 

8-5 34.79 1/22196 

2126/96 

5/28/96 

6/24/96 

7122/96 

8123/96 

9123/96 

10/28/96 

34.83 

4/21/97 

10114/97 

4120/98 

7/29/98 

11/16/98 

2123199 

5/18/99 

forWell B-5 detail records) 

B-6 35.41 

2126/96 

5128/96 

10/28/96 

Willbridge Terminal 
Portland, Oregon 

NP 

NA 
NA 

DRY 
DRY 

NA 
NA 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

NP 
NP 

NP 
NP 
NA 
NA 
NA 

NA 

NA 

Depth to 

18.04 16.66 
SPH Recovered to Date: 

16.18 18.61 

14.40 

15.59 19.20 

DRY 
DRY 
17.02 17.77 

17.10 17.69 

1 19.53 

16.08 18.75 

16.54 18.29 

17.10 17.73 

16.54 18.29 

16.48 18.35 

17.35 17.48 

15.56 19.27 

18.17 16.66 

16.93 17.90 
SPH Recovered to Date: 

16.44 18.97 

15.60 1 

16.15 19.26 

16.11 19.30 

16.47 18.94 

1 18.50 

17.99 17.42 

17.96 

53 of74 

SPH 

9.85 

NA 

NA 

DRY 
DRY 

NA 

0.00 

0.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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B-6 35.41 

35.49 

forWell B..Q 

B-16 35.82 

Table 5 (continued) 
Groundwater Elevation and SPH Recovery 

Date 

4/21/97 

10/14/97 

7/29/98 

1 

2123/99 

Willbridge Terminal 
Portland, Oregon 

Tos:co 

NP 

NP 
NP 
NP 
NP 

NP 

16.87 

17.47 

1 

16.78 

17.16 

17.79 

15.70 

16.48 

17.35 
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19.10 

18.54 0.00 

1 

18.56 

18.63 

16.25 

17.70 

19.01 

18.14 
detail records) SPH Recovered to Date; 0.00 

3/24/95 NA 16.99 18.83 NA 
4/24/95 NA 17.12 18.70 NA 
5/22195 NA 17.37 18.45 NA 

9/95 NA 17.59 18.23 

7/24/95 NA 17.89 17.93 NA 
18.10 17.72 

9/25/95 NA 18.35 17.47 NA 
10/23/95 NA 18.30 17.52 

11/27/95 NA 17.90 17.92 NA 
NA 0.00 NA 
NA 13.30 22.52 NA 

4/22/96 NA 19.78 NA 
5/28/96 NA 16.39 19.43 NA 

NA 16.71 19.11 NA 
NA 17.19 18.63 NA 

9123/96 NA 18.06 NA 
1 NA 17.82 18.00 NA 
1/31/97 NP 1 20.07 

NP 16.65 19.17 

7128/97 NP 17.15 0.00 

10/14/97 NP 17.79 18.03 

November 03, 1999 
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B-17 35.59 

35.61 

Table 5 
Groundwater Fla.v§Jtinn 

Date 

Tosco 

4/20/98 NP 
7/29/98 NP 

11/16/98 

NP 

8/17/99 NP 
for Well B-17 (30 detail 

B-18 35.79 3/28/95 NA 
4/24/95 NA 
5/22195 NA 
6/26/95 

7/24/95 NA 
B/28/95 NA 
9/25/95 NA 
10/23/95 NA 
12/28/95 

1/22/96 0 

2126/96 0 0.00 

NA 
5/28/96 NA 
6/24/96 NA 

NA 
8/23/96 NA 
9/23/96 NA 
1 

1/31/97 NP 

7/28/97 NP 
10/14/97 NP 
1/19/98 NP 
4/20/98 NP 

NP 

Page 56 of74 

17.06 18.53 

17.54 18.05 

17.59 0.2 

17.10 18.51 

1 18.85 

17.55 16.06 
SPH Recovered to Date: 0.20 

19.28 16.51 NA 
19.38 16.41 NA 
19.44 16.35 NA 
19.56 16.23 NA 
19.74 16.05 NA 
19.43 16.36 NA 
20.02 15.77 NA 
20.08 15.71 NA 
18.66 17.13 

1 2.12 NA 
18.38 1.79 

18.50 17.29 NA 
17.84 17.95 NA 

17.44 

16.97 16.82 NA 
18.29 

19.43 16.36 NA 
16.32 NA 

18.09 17.70 

19.14 16.65 

19.64 16.15 

19.03 16.76 

16.92 16.87 

19.04 16.75 

November 03, 1999 
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Date 

Tosco 

8 1 NP 19.36 16.13 
2/23/99 NP 17.88 17.61 

5/18/99 NP 18.38 17.11 0.1 

16.90 
for Well B-18 SPH Recovered to Date: 0.10 

B-22 35.83 NA 18.50 17.33 

4/24/95 NA 19.10 16.73 NA 
NA 19.09 1 NA 
NA 19.26 16.57 NA 

9/25/95 20.50 15.33 NA 
NA 19.96 1 NA 

18.59 0.02 

18.88 16.95 NA 
2/26/96 NA 12.05 23.78 NA 

1 NA 
5/28/96 NA 17.31 18.52 NA 
6/24/96 12 17.71 NA 

NA 19.09 1 NA 
NA 19.03 16.80 

16.04 NA 
NA 19.75 16.08 

17.92 0.01 17.93 0.1 

NP 18.67 17.16 

7/28/97 18.89 21.15 12.76 1.0 
19.56 19.60 16.20 1.75 

1 1.35 19.90 14.76 4.0 

18.80 19.56 15.62 2.6 

7/29/98 NP 18.56 17.27 

1 NP 19.10 1 0.1 

NP 1 18.74 

NP 1 

8/17/99 NP 18.35 17.48 

November03, 1999 
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Well Date 
Identification 

Tosco 
forWell &.22 detail SPH Recovered to Date: 9.67 

B-25 37.60 4/21/97 NP 15.29 22.31 

10/14/97 NP 19.75 17.85 

1/19/98 NP 19.05 1 

4/20/98 NP 19.08 18.52 

7/29/98 NP 19.02 18.58 

35.78 1 19.50 16.28 

2123199 NP 18.29 

5/18/99 NP 
7/99 NP 18.78 17.00 

for Well B-25 (9 detail records) SPH Recovered to Date: 

B-27 3/28/95 1 1 NA 
17.70 0.31 18.01 17.47 NA 
17.85 18. 1 NA 

1.12 19.03 15.76 NA 
18.11 1.14 19.25 15.52 

8/28/95 18.75 0.50 19.25 16.07 NA 
18.50 1.10 19.60 15.21 

10/23/95 1.10 19.69 15. NA 
11/27/95 0.30 18.80 0.8 

17.44 0.43 17.87 17.50 0.78 

2/26/96 13.38 13.69 21.79 0.25 

4122/96 16.68 0.27 16.95 18.56 0.12 

18. 1 0.31 

18.34 0.36 18.70 16.73 

10/28/96 18.58 0.11 18.69 NA 
16.43 2.20 18.63 15.24 4.0 

4/21/97 17.37 3 17.50 0.6 

17.86 17.88 

18.52 0.01 18.53 17.20 0.75 

6.0 
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Well Date 
Identification 

Tosco 

7129/98 18.19 0.02 1 0.2 

11/16/98 18.65 0.59 19.24 16.00 0.6 

16.63 1.55 18.18 16.24 

17.36 0.01 1 18.36 0.1 

NP 17.98 
Summary for Well B-27 detail records) SPH Recovered to Date: 15.61 

8-35 16.10 0.23 16.33 17.05 NA 
16.24 0.19 16.43 16.99 NA 
1 0.23 16.68 16.70 

16.65 0.21 16.86 16.54 NA 
17.35 0.17 17.52 15.92 

17.02 0.30 17.32 16.00 NA 
10/23/95 16.94 17.15 16.25 NA 
11/27/95 0.06 16.56 16.97 0.08 

15.60 15.61 1 0.02 

1/22/96 15.52 0.05 15.57 1 NA 
1 0.05 13.55 19.99 

4/22/96 17.78 0.06 17.84 15.69 NA 
15.08 0.00 18.50 

6/24/96 NA 15.54 18.04 NA 
NA 17.52 

8/23196 NA 16.85 16.73 NA 
NA 16.60 16.98 NA 

16.85 0.06 16.91 16.62 NA 
NP 14.84 1 

NP 15.74 17.84 

7/28/97 NP 16.05 17.53 

4/97 NP 16.57 17.01 

1/19/98 NP 15.95 17.63 

NP 16.04 17.54 

NP 16.31 17.27 

16.69 16.87 

November 03, 1999 
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Data 

Date 

B-35 33.56 NP 18.48 

5/18/99 15.68 17.88 

NP 16.23 17.33 
Summary for Well B-35 (29 detail SPH Recovered to Date: 0.10 

8-36 30.97 NA 16.32 NA 
4(24/95 NA 14.95 16.02 NA 

NA 15.94 NA 
6/26/95 15.24 15.73 NA 
7/24/95 NA 15.47 1 NA 

NA 15.35 15.62 NA 
9125/95 NA 15.82 15.15 NA 
10/23/95 NA 15.60 1 NA 

NA 13.91 17.06 NA 
1/22/96 0 0.00 13.93 5.20 NA 

0 0.00 10.75 11.08 NA 
4/22/96 NA 14.10 

1 17.96 NA 
NA 13.84 17.13 NA 
NA 15.01 1 NA 

15.81 15.16 NA 
15.65 15.32 

NA 15.55 15.42 NA 
1/31/97 13.44 17.53 

4/21/97 NP 14.66 

15.01 15.96 

NP 15.55 

1/19/98 14.43 16.54 

NP 15.06 15.91 

1 12.90 

31.02 11/16/98 NP 15.46 15.56 

NP 17.90 

NP 14.23 

November 03, 1999 
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Well 
Identification 

.02 

Table 5 r'"'"""''""'""'""' 
Groundwater Elevation and 

Date 

NP 
for Well B--36 (29 detail records) 

B-37 35.24 3/28/95 NA 
4/24/95 NA 
5/22/95 

6126/95 NA 
NA 

8/28/95 NA 
20.41 0.01 

10/23/95 20.44 0.01 

11/27/95 19.90 0.00 

1 19.66 0.00 

1/22/96 18.20 

2126/96 NA 
NA 

5/28/96 NA 

7122196 NA 
NA 
NA 

1/31/97 NP 
4/21/97 NP 
7/28/97 NP 

10/14/97 NP 
NP 

4/20/98 NP 
NP 

NP 

NP 
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Groundwater SPH 

15.01 16.01 
SPH Recovered to Date: 

1 16.73 NA 
19.66 15.58 NA 
19.62 15.62 NA 
19.75 1 NA 
20.08 15.16 NA 
20.10 15.14 NA 
20.42 NA 
20.45 14.78 NA 
1 NA 
19.66 15.58 NA 
18.23 NA 
14.15 .09 NA 
18.90 16.34 NA 
17.94 17.30 NA 
1 3 16.11 NA 
20.13 15.11 NA 
20.15 15.09 NA 

14.48 NA 
20.87 

19.29 15.95 2.0 

19.98 15.26 0.0 

20.30 14.94 

20.86 14.38 

19.95 15.29 

20.22 15.02 

19.60 15.64 

20.23 15.60 

11.03 24.80 

18.56 17.27 

1 16.42 

November 03, 1999 
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Date 

Tosco 
Summary for Well B-37 detail SPH Recovered to Date: 2.00 

B-38 3/28/95 18.95 1.95 20.90 12.19 NA 
4/24/95 19.17 1.51 NA 

19.13 1.45 12.94 NA 
6/26/95 19.30 1.16 20.46 13.30 

7/24/95 19.75 0.17 19.92 14.69 0.2 

20.53 1 
9/25/95 19.99 1.03 21.02 12.85 NA 
1 20.00 1.03 21.03 12.84 NA 
1 19.50 0.32 19.82 14.66 0.81 

1/22196 18.89 0.14 19.03 15.60 0.45 

2126196 13.70 0.37 14.07 20.37 1.31 

18.63 0.25 18.88 

7/22/96 19.59 1.25 12.85 NA 
1 15.99 NA 
20.18 0.78 13.13 NA 
20.18 0.70 20.88 

1/31/97 18.80 0.45 19.25 15.12 2.0 

1 0.64 20.03 14.16 0.6 

7/25/97 19.78 0.21 19.99 14.58 

4/97 20.30 0.01 20.31 14.43 1.5 

1119/98 NM NM 
forWell B-38 detail records) SPH Recovered to Oats: 7.62 

33.92 1 18.18 1 
4/24/95 18.31 0.03 15.55 NA 
5/22/95 18.28 0.03 18.31 15.58 NA 

18.43 0.09 18.52 15.32 NA 
7124/95 0.13 18.86 14.95 

8/28/95 18.95 0.11 19.06 14.77 NA 
19.22 14.58 NA 

10/23/95 19.09 0.20 19.29 14.46 NA 
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Well Date 
Identification 

Tosco 

1 18.05 0.18 18.23 15.54 0.04 

1/22/96 0.07 17.10 

13.54 0.46 14.00 19.53 0.03 

1 16.73 1 

0.12 16.76 17.06 0.02 

17.67 0.72 18.39 14.92 0.03 

7/22/96 1 0.03 18.71 15.18 0.01 

19.16 0.87 20.05 13.13 0.4 

19.42 0.09 19.51 

19.25 0.04 19.29 14.60 

16.27 0.91 19.18 13.97 

4/21/97 1 0.10 16.53 15.31 0.4 

7/25/97 18.72 0.97 19.69 1 

10/1 19.45 0.76 20.21 13.06 3.3 

1119/98 18.39 0.58 18.97 14.46 1.0 

18.51 2.15 20.66 11.43 3.5 

33.09 17.71 0.75 1 13.99 28.0 

NP 19.45 13.64 

16.79 0.09 16.88 16.13 

1 0.46 17.27 15.43 3.5 

17.60 0.43 18.03 14.69 0.6 
for Well EX-39 detail records) SPH Recovered to Date: 46.60 

B-40 33.19 17.55 0.09 17.64 15.47 NA 
0.12 15.13 NA 

17.75 0.11 17.86 15.24 NA 
17.95 0.11 18.06 15.04 NA 
18.40 0.01 18.41 NA 

NA 18.77 14.42 NA 
1 14.43 

17.98 0.02 18.00 15.17 NA 
1 17.23 0.00 17.23 NA 
1/22196 NA NA 

November 03, 1999 
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to Groundwater SPH 
Thickness Groundwater Elevation• Recovered•• 

B-40 19 NA 20.44 NA 
4/22/96 17.01 0.00 1 16.18 NA 

15.78 0.29 16.07 16.87 NA 
16.99 0.15 4 15.92 

7/22/96 1 0. 1 14.65 

18.87 0.06 18.93 14.21 0.02 

9/23/96 19.06 0.06 14.02 

10/28/96 NA 19.02 17 NA 
16.76 0.54 17.30 1 NA 
17.79 0.02 15.36 0.4 
18.86 0.04 18.90 14.26 1.5 

1 4/97 NP 19.89 13.30 0.25 

1/19198 17.53 15.66 
4/20/98 NP 18.45 14.74 

7/29198 18.25 0.37 16.62 14.26 4.0 

11/16/98 18.55 1. 19.69 14.04 3.0 
16.25 0.89 17.14 16.80 

5/18/99 17.10 0.14 17.24 17.34 1.2 

34.7 17.92 1.08 19.00 1.0 
forWell 840 detail records} SPH Recovered to Date: 11.1:11 

B-41 34.85 3/28/95 18.80 0.08 18.88 15.90 NA 
18.93 0.06 18.99 1 

5/22/95 18.95 0.07 1 15.77 

19.11 0.06 19.17 15.63 NA 
8128/95 18.55 0.70 

19.73 0.20 19.93 14.75 NA 
1 0.60 14.04 

1 18.50 0.15 18.65 0.23 

1/22/96 17.38 0.04 1 17.40 0.18 
13.40 0.41 13.81 20.69 NA 
12.75 0.23 1 21.67 

19.38 0.02 19.40 15.43 0.06 

November 03, 1999 
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Groundwater Elevation and SPH g.,,,. ........... , Data 

Date 

841 19.87 19.95 14.83 

NP 18.31 16.54 

4/21/97 18.51 0.03 18.54 0.2 

7/25/97 3 0.70 15.43 

1G/14/S7 15.45 

NM NM 
4/20/98 18.52 0.11 18.63 16.13 1.5 

7/29/98 NP 16.53 

34.63 1 NP 18.79 1 

2123/99 NP 16.92 17.71 

NP 1 17.17 0.1 

NP 18.20 16.43 
for Well B-41 SPH Recovered to Date: 2.37 

DW-1 35.93 1/26/98 NP 19.56 16.37 

NP 19.37 16.56 

2123/99 NP 18.07 17.86 

NP 18.58 17.35 

8/17/99 NP 19.23 16.70 
for Well DW-1 (5 detail records) SPH Recovered to Date: 

DW-2 36.05 NP 1 

7129/96 NP 19.52 16.53 

2123/99 NP 18.16 17.89 

5/18/99 NP 18.65 17.40 

NP 19.31 
Summary for Well DW-2 (5 detail records) SPH Recovered to Date: 

IF-1 NP 18.71 

NP 19.93 
Summary for Well IF-1 (2 detail records) SPH Recovered to Date: 

IF-2 NP 18.76 

5/18/99 NP 19.22 

November 03, 1999 
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Date 

Tosco 

IF-2 NP 
Summary for Well IF-2 (3 detail records) SPH Recovered to Data: 

lT-E 36.44 1/31/97 18.85 0.62 19.47 16.44 0.5 
19.69 0.63 20.32 0.3 

7/28/97 20.05 0.60 15.28 2.0 
20.69 0.03 20.72 15.69 o.a 

1/19/98 19.79 0.01 1 16.63 
NP 19.63 16.61 
NP 1 16.74 

36.07 11/16/96 NP 20.13 15.94 
NP 18.20 17.87 

5/18/99 NP 18.78 17.29 
B/17/99 NP 19.70 16.37 

Summary for Well IT·E (11 detail SPH Recovered to Date: 3.60 

35.99 1/31/97 16.65 19.34 
4/21/97 17.44 18.55 

NP 17.81 18.18 

10/14/97 NP 17.66 
NP 17.72 18.27 

18.18 
NP 18.08 17.91 

11/16/98 NP 18.49 17.50 
2/23/99 NP 16.85 19.14 

17.47 
8/17/99 NP 1 17.94 

Summary for Well IT-W (11 detail SPH Recovered to Date: 

OF-1 2123/99 NP 17.88 
5/18/99 18.40 
8/17/99 NP 19.11 

for Well OF-1 (3 detail SPH Recovered to Date: 

November 03, 1999 
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Date to Groundwater SPH 
Groundwater Elevation"' Recovered"'* 

Tosco 

OF~2 2/23/99 NP 18.04 

5/1 NP 18.52 

8/17/99 NP 19.25 
Summary for Well OF-2 (3 detail records) SPH Recovered to Date: 

P-1 18.24 1 6/98 9.43 8.81 

2123/99 NP 5.99 12.25 

5/18/99 NP 5.49 12.75 
Summary for Well P-1 (3 detail SPH Recovered to Date: 

P-2 17.85 11/16/98 NP 5.17 12.68 

3.78 

NP 3.81 14.04 
Summary for Well P-2 (3 detail records) SPH Recovered to Date: 

RES-N 38.58 23.14 0.76 23.90 14.03 NA 
4/24/95 23.17 1.74 24.91 12.19 

5/22/95 23.17 0.75 23.92 14.02 NA 
23.26 0.75 24.01 13.93 NA 

8/28/95 23.64 24.32 13.68 NA 
23.75 0.50 13.90 NA 
23.80 0.60 24.40 13.67 NA 

1 23.26 0.60 14.21 1.59 

12/28/95 22.59 0.02 22.61 15.95 1.21 

0.03 17.61 5.0 
2126/96 23.34 0.76 24.10 13.83 41.25 

4/22196 22.14 0.02 22.16 16.40 NA 
5128/915 21.11 0.00 21.11 1 NA 
6/24/96 22.41 0.00 22.41 16.17 NA 

0.00 1 NA 
7/24/96 23.45 0.76 24.21 13.72 NA 
8/23/96 NA 22.21 16.37 NA 

0.02 14.80 

24.32 NA 
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Date 

22.54 2.0 
23.00 23.01 15.56 NA 
23.46 0.02 1 0.1 

23.86 14.70 1.3 
NM 

NP 21.65 16.93 

7/29/98 NP 21.41 17.17 

1 NP 21.98 16.60 

20.15 
5/18/99 20.64 17.94 

NP 21.3 1 
for Well RES-N (30 detail records) SPH Recovered to Date: 62.45 

RES-0 1 0.04 1 NA 
4/24/95 1 0.02 17.80 18.21 NA 

17.99 18.00 

18.26 18.28 NA 
0.25 17.55 1 

9125/95 18.60 19.21 16.30 NA 
1 18.90 19.04 16.87 

19.25 19.26 1 0.01 

17.53 0.01 17.54 18.48 NA 
1/22/96 17.42 0.07 17.49 18.48 NA 

12.50 0.11 12.61 NA 
10.95 0.10 11.05 

5/28/96 16.82 0.00 19.21 NA 
6/24/96 17.18 17.19 18.83 

17.53 17.54 NA 
18.10 0.01 11 NA 
18.22 0.08 18.30 NA 

10/28/96 18.10 0.05 5 17.84 NA 
NP 16.20 19.83 
NP 17.00 1 

November 03, 1999 
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Date 
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Well 
ldentifi cation 

Summary for Well U-2 

U-3 35.25 

Table 5 
rnunfhu~r•"'' Elevation 

Date 

Tosco 

1/19/98 

4/20/98 NP 
NP 

2123/99 NP 
NP 

8/17/99 NP 
detail 

4/24/95 NA 
5/22/95 NA 

13.89 0.01 

8/28/95 NA 
9/25/95 NA 
10/23/95 14.20 0.01 

1 14.20 0.00 

12/28/95 12.71 0.00 

16.56 0.02 

2126/96 14.51 -0.36 

4/22196 NA 
5/28/96 NA 
6/24/96 NA 

8/23/96 NA 
NA 

10/28/96 

NP 
NP 

7/28/97 NP 
1 NP 

NP 

Page 70 of74 

15.78 19.24 

15.30 

15.80 19.22 0.1 

18.31 

20.73 

14.61 20.41 

15.65 19.37 
SPH Recovered to Date: 0.10 

12.72 22.53 

12.93 22.32 NA 
13.55 21.70 NA 
13.90 21.34 NA 

21.23 NA 
19.65 15.60 NA 
16.35 18.90 NA 
14.21 21.03 NA 

21.05 NA 
12.71 22.54 NA 
16.58 18.65 NA 

21.41 

15.15 20.10 NA 
12.27 22.98 NA 
12.69 22.56 

13.02 22.23 NA 
13.15 22.10 

15.02 20.23 NA 
1 

11.86 23.39 0.00 

12.82 0.00 

13.83 21.42 0.00 

14.23 21.02 

13.04 22.21 

November03, 1999 
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Tosco 

U-3 NP 22.02 

NP 14.07 21.18 

11/16/98 NP 14.42 

13.09 22.16 

NP 14.16 .09 
Summary for Well U-3 detail records) SPH Recovered to Date: 0.00 

U4 34.46 17.42 3.98 21.40 9.68 NA 
4124/95 15.60 6.17 21.77 7.45 NA 
5/22195 15.75 6.18 21.93 7.28 NA 

6.16 7.10 NA 
7/24/95 16.33 4.17 20.50 10.42 

17.23 3.72 20.95 10.35 5.2 

9/25/95 1 0.25 18.85 15.40 

1 17.35 3.90 21.25 9.89 NA 
11/27/95 16.40 2.40 18.80 13.62 1.22 

1/22196 17.60 0.04 17.64 2.79 

2/26/96 12.85 0.30 13.15 21.06 0.98 

4/22196 1 11.73 22.53 

6/23/96 0.16 16.47 17.85 0.25 

16.61 0.09 1 17.68 NA 
~0128/96 17.56 0.19 17.75 16.55 NA 

14.80 2.25 17.05 15.50 6.5 

15.26 0.09 15.35 19.03 

7125/97 15.85 0.01 15.86 18.59 0.1 

10/15/97 16.50 0.01 16.51 17.94 0.75 

1/1 15.97 0.03 1 18.43 2.0 

4/20/98 15.72 2.42 18.14 14.26 3.0 

16.22 0.01 16.23 0.3 

11/16/98 NP 16.82 17.64 

14.54 1.24 17.63 

5/18/99 15.37 0.02 15.39 19.05 0.5 

November 03, 1999 
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Groundwater Elevation and SPH RAr~ov&rv Data 

Date 

Tosco 

U-4 7/99 NP 16.22 18.24 
Summary for Well U-4 (26 detail records) SPH Recovered to Date: 23.90 

U-5 33.37 3/28/95 NA 18.21 15.16 NA 
4/24/95 NA 18.47 14.90 

18.33 15.04 NA 
6/26/95 NA 8.42 24.95 NA 
7/24/95 18.9 0.01 18.91 14.45 NA 
8/28/95 19.13 0.12 19.25 14.02 NA 
9/25/95 19.27 0.25 19.52 13.64 NA 

10/23/95 19.32 0.17 19.49 13.74 NA 
1 18.50 0.10 18.60 14.69 0.03 

34.2 12/28/95 18.43 0.05 18.48 15.68 0.07 

15.57 0.08 15.65 18.48 0.02 

2126/96 13.55 0.15 13.70 20.37 

4/22/96 17.82 17.90 1 0.02 

16.52 0.01 17.66 NA 
6/24/96 18.10 18.11 NA 

19.39 0.03 19.42 14.75 NA 
9/23/96 20.04 0.04 20.08 14.09 NA 

1 18.15 0.07 15.92 NA 
NP 18.01 16.19 0.00 

34.20 NP 18.61 15.59 0.00 

NP 14.82 0.00 

10/15/97 NP 19.87 14.33 

NM NM 
4120/98 NP 19.58 14.62 

33.38 7/29/98 NP 18.82 14.56 

34.13 11/16/98 NP 19.24 14.89 

17.29 

5/18/99 NP 17.5 16.63 

8117199 NP 18.60 1 
Summary for Well U·5 (29 detail records) SPH Recovered to Date: 0.14 

November 03, 1999 
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to Groundwater SPH 
Groundwater 

Tosco 

U~5A 33.77 4.73 1 

4/24/95 6.02 0.39 6.41 27.03 

5/22195 6.52 NM NA 
6/26/95 6.97 0.5 

7/24/95 9.86 0.37 10.23 23.23 NA 
9.50 0.45 23.44 0.01 

NA 15.61 

10/23/95 0.20 15.50 18.10 NA 
1 0.08 0.36 

5.97 0.42 0.25 

6.43 0.07 6.50 27.21 0.07 
2/26/96 8.50 0.03 

4/22/96 9.35 9.40 24.33 0.05 
5.79 0.32 6.11 5 

7122196 6.47 0.07 6.54 27.17 0.05 

8/23/96 7.21 0.89 8.10 24.91 0.32 
8.58 1.31 22.77 NA 

10/28/96 20.04 0.03 20.07 13.67 NA 
1/31/97 4.59 0.27 4.86 28.68 10.0 

5.33 0.04 5.37 28.37 

7125/97 6.89 0.06 6.95 26.77 1.1 
10/15/97 7.88 0.01 7.89 25.87 0.5 

1119/98 NP 6.51 27.26 

4/20/98 6.43 0.05 6.48 27.25 2.7 

7/29/98 7.80 0.~0 25.79 4.5 
1 24.78 

2/23/99 NP 4.78 28.99 

5.97 0.02 5.99 27.76 

8/17/99 NP 7.74 26.03 
Summary for Well U-5A detail SPH Recovered to Date: 21.04 

Wednesday, November03, 1999 
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Table 5 (continued) 
Groundwater and j!!,f:!,nv;~ru Data 

Well Top of Date 
Identification 

Notes: 
SPH =:: SAr,ArRI<~ 

NP =No date 
NA available 
NM =Not measured 

Wilrbridge Terminal 
Portland, Oregon 

• Groundwater elevation is corrected far the presence of SPH using: 
thickness x Specific of 

of set to 0.85 glee 
'""·"""''"rl represents total product recovered for entire quarter 

NecJBtl1ie numbers In SPH thickness field Indicate possible data 
trar"'"'i"'tl,,n error. Data is for cornol;~tar""~!:< .... 

Wells Dec. 1998: 

B-1 B-12 B-35 U-5 
B-3 B-17 B-36 IT-E 
B-4 B-18 8·37 MW-27 
B-6 8·20 B-40 MW-31 
B-8 B-21 B-41 
8·9 B-25 DW-1 
B-10 8·28 P-1 
B-11 B-30 P·2 

74 of74 

November 16, 1999 

COP0014842 



ATTACHMENT A 

SA.MP'LING 

CERTIFIED ANALYTICAL um;;;;:.:;tn 

CHAIN-Of-.CUSTOD'Y O~OCUMENTATION 

COP0014843 



Rev. 0, 11117/99 

COP0014844 



TC-082499-1 U P908462-D! 

SnUie 1B93912Dih NE Suile 101, Bothell. WA 9BOU-9SDB 
420.9200 lax 425 420.9210 

Spokane East 1115 Suile B. Spokane. 99206·4776 
fax 

Portland 9405 SW Nimbus Avenue. DR 97008-7132 
503.906 9200 fax 906 9210 

Bend 203~~ Avenue. Sulle F-1. Bena OR 97701·5711 
fax 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

North Creek 
Environmental I of 15 
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Benzene 
Toluene 

Benzene 
Toluene 

Benzene 
Toluene 

Benzene 
Toluene 

Benzene 

Toluene 

Benzene 
Toluene 

Sea111e 18939120th NE. Suile Bothell, WA 98011-9508 
425.420.9200 lax 425 420.9210 

15 Mon:gome·y. SuUe B. Spokane. WA 99206·4776 
509.924.9200 lax · 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132 
503.906 9200 rax 503 906 9210 

Bend 20332 o~l:IIT8 Avenue, f-1, Bend. OR 97701·571 
. 541.3827588 

per EPA Method 8021B 
North Creek Portland 

0890713 8/26/99 8/26/99 

" 

0890713 8126/99 8/26/99 

0890713 B/26/99 8/26/99 

089071 8/26/99 8/26/99 

0890797 8/30/99 8/30/99 

0890713 8/26/99 8/26/99 

0.500 
0.500 
0.500 

1.00 

0.500 
0.500 
0.500 

LOO 

0.500 
0.500 
0.500 

0.500 

0.500 
0.500 

1.00 

0.500 
0.500 

ND 

NO 
NO 

ND 

0.692 

NO 

NO 
ND 
ND 

2.75 

NO 
NO 

NO 
NO 

0.500 1.63 
1.00 3.76 

0.500 
0.500 

0.500 

NO 
NO 

~ 

2 of 15 
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Benzene • 0890745 

Toluene 0890797 

" 

Seallle 18939 l2!llh Avenue NE. Sulle 1111. Eo!hell. WA 98011·9508 
425 420 9200 lax ~25.420.9210 

Spokane East 11115 Su11e B. Spoka~e. WA 99206-4 776 
9200 lax 

Portland 9405 Nimbus Avenue, Beave!lon. OR 97008-7132 
503 906 920!! lax 503.906 9210 

Bend 20332 Swlc Bend Oil 91101·511! 

BTEX per EPA Method 8021B 
North Creek Portland 

8/27/99 8/27/99 

8/30/99 8/30/99 .. 

" 75.0-/20 

5.00 

46.3 
14.1 

148 

ND 
ND 
ND 
100 % 

15 

COP0014847 



h11Ue t893912Dih Avan,.> NE, S•J•le 101 BothelL WI\ 98011·9508 
425 420.920~ Ia> -120 ii:110 

SpQkane e~st 11115 s.,•t• 8, Spokane. WA 99206-4776 
509 924 9200 lax 5 ~~ ' 92 -~ 

Porlland 9405 SW Nimbus OR 97008·7132 
503 ~-:>~9·JS?i:'rJ 
20332 Ern~.~~ ~t'·~ ... i' S111!;. -:::,<~ OR Yi!'j l ·5711 
541.383 9:l11) In• 

Total per EPA 600017000 Series Methods 
North Portland 

0990077 912199 912199 EPA 6020 0.00100 0.00870 

Barium 9/3/99 6020 0.00200 0.0408 

Cadmium 912199 6020 0.00100 ND 
Chromium EPA 6020 00 0.00140 

EPA 6020 0.00200 0.00310 

Lead EPA6020 0.00100 0.00120 

Selenium 9/3/99 6020 0.001 ND 
Silver 912/99 6020 0.001 ND 

EPA 6020 0.00500 0.00770 

0890822 8/30/99 8/31199 EPA 7470A 0.000200 ND 

Water 

Arsenic 0990077 912199 6020 0.00500 0.124 

Barium 9/3/99 EPA 6020 0.0100 0.526 

Cadmium 912/99 EPA 6020 0.00500 

Chromium EPA6020 0.00500 0.340 
,, 

6020 0.0100 0.133 

Lead 6020 0.00500 0.250 

Selenium 9/3/99 EPA6020 0.00500 ND 
Silver 912199 EPA 6020 0.00500 ND 
Zinc EPA 6020 0.0250 0.912 

Mercury 0890822 8/30/99 8/31/99 7470A 0.000200 0.000684 

0990077 9/2/99 9/2/99 EPA 6020 0.00:534 0.301 

Barium . " 9/3/99 EPA 6020 0.00200 0.256 

Cadmium 9/2/99 6020 0.001 ND 
Chromium EPA 6020 0.00100 0.0292 

EPA 6020 0.00200 0.0690 

Lead EPA 6020 0.00100 0.0109 

Selenium 9/3/99 6020 00 ND 
Silver 912199 EPA 6020 0.00100 ND 

EPA 6020 0.00:500 0.0891 

0890822 8/30/99 8/31/99 7470A 0.000200 ND 2 

~ 
0990077 912199 913199 EPA 6020 0.00500 0.0390 

Barium 6020 0.0100 1.05 

North Creek 
4 ofl5 
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Cadmium 0990077 9/2/99 6020 0.00500 0.00950 

Chromium EPA6020 0.00500 0.115 " 
918199 EPA 6020 0.0100 0.340 

EPA 6020 0.00500 0.137 

Selenium 913199 6020 0.00500 ND 
Silver 9/8/99 6020 0.00500 ND 
Zinc EPA 6020 0.163 15.4 

0890822 8/30199 8/31/99 EPA 7470A 0.000200 

0990077 9/2/99 6020 0.00100 0.0233 

Barium EPA6020 0.00200 0.243 

Cadmium EPA 6020 0.00100 ND 
.::hromium EPA 6020 0.00100 0.0324 

9/8/99 6020 0.00200 0.0588 

Lead 6020 0.00100 0.0183 

Selenium 9/3/99 EPA 6020 00 ND 
Silver 918199 EPA 6020 0.00100 ND 
Zinc EPA 6020 0.00500 0.!06 

0890822 8/30/99 8/31/99 EPA 7470A 0.000200 ND 2 

Arsenic 0990077 9/2/99 9/3/99 EPA 6020 0.00500 0.0305 

Barium EPA 6020 0.0100 1.03 

Cadmium 6020 0.00500 ND 
Chromium 6020 0.00500 0.159 

918199 EPA6020 0.0100 0.220 

EPA 6020 0.00500 0.0720 

Selenium 9/3/99 EPA 6020 0.00500 ND 
Silver 9/8/99 EPA 6020 0.00500 ND 
Zinc EPA 6020 0.0250 0.381 

0890822 8/30/99 8/31199 EPA 747DA 0.000200 ND 

Arsenic 0990077 9/2/99 913199 EPA 6020 0.00100 0.0119 

Barium 6020 0.00200 0.105 

Cadmium " 6020 0.00100 ND 
Chromium EPA 6020 0.00100 0.00660 

5 ofl5 
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Lead 

Selenium 

Silver 

Arsenic 

Barium 

Cadmium 

Chromium 

-Lead 

Selenium 

Silver 

Zinc 

Barium 
Cadmium 

Chromium 

Lead 
Selenium 

Silver 

Zinc 

Barium 

Cadmium 

Chromium 

Lead 

Total Metals 
North 

0990077 9/2/99 

0890822 8/30/99 

0990077 9/2/99 

0890822 8/30/99 

0990077 9/2/99 

0890822 8!30/99 

0990077 9/2/99 

9/3/99 

9/8/99 

8/31/99 

9/J/99 

9/8/99 

913199 
9/8/99 

8/31/99 

9/8/99 

9/3/99 

9/8/99 

8/31/99 

9/B/99 

SBalll e 18939 120Lh Avenue Su11e BQihell WA 98011-9508 
425 420.9200 lax 425 420.9210 

Spokane 1115 Suite B. Spo~ar.e. WA 99206-4776 
509 924.9200 lax 

Porlland 94ii5 SW 
SOJ 906.9200 lax ~~~~.~u""' 

Bend 20332 CP 97701·5711 

Portland 

6020 0.00200 O.OllO 
EPA 6020 0.00100 0.00230 

EPA 6020 0.00100 ND 
6020 0.00100 ND 
6020 0.00500 0.0198 

7470A 0.000200 ND 

EPA6020 0.00500 0.0890 

6020 0.0100 0.893 
EPA 6020 0.00500 ND 
EPA 6020 0.00500 0.158 
EPA 6020 0.0100 0.243 

EPA 6020 0.00500 0.218 

6020 0.00500 ND 
6020 0.00500 ND 

EPA 6020 0.0250 0.718 

EPA 7470A 0.000200 ND 

6020 0.00100 0.0498 

EPA 6020 0.00200 0.332 

EPA 6020 0.00100 ND 
EPA 6020 0.00100 0.0437 

EPA 6020 0.00200 0.0874 

EPA 6020 0.00 00 0.0510 

EPA 6020 0.00100 ND 
EPA 6020 0.00100 ND 

6020 0.00500 0.113 

EPA 7470A 0.000200 ND 

6020 0.00500 0.0370 

EPA 6020 0.0100 0.393 

EPA 6020 0.00500 ND 
6020 0.00500 0.0545 

EPA 6020 0.0100 0.0825 

EPA6020 0.00500 0.0270 

2 

k 
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Selenium 
Silver 
Zinc 

Arsenic 

Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 

Zinc 

Total Metals 
North 

0990077 912199 

0890822 8/30/99 

0990077 9/2/99 

0890822 8/30/99 

8/31/99 

9/3/99 

918199 

9/3/99 

918199 

8/31199 

Slallle 18939 1201h 98011·9508 
425.420,9200 lax 

Spokane East11115 
509924 9200 

Portland 9405 SW N;mbus Avenue, Beaverton, OR 97008·7132 
503.906.9200 lax 503.906.921 o 

Bend 203a2 Suite F-1. Bend, OR 97701-5711 
0 lax 541.382.7588 

Portland 

6020 0.00500 ND 
EPA 6020 0.00500 ND " 
EPA 6020 0.0250 

7470A 0.000200 ND 

EPA 6020 0.00100 0.0208 
EPA 6020 0.00200 0.205 

6020 0.00100 ND 
6020 0.00100 0.0223 

EPA 6020 0.00200 0.0420 

EPA 6020 0.00100 0.0178 

EPA 6020 0.00100 ND 
EPA 6020 0.00100 ND 

6020 0.00500 0.0881 

EPA 7470A 0.000200 ND 2 

7 of IS 
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North Creek 

8 of 15 

COP0014852 



Benzene 
Toluene 

Benzene 
Toluene 

Benzene 

Toluene 

Benzene 

Toluene 

Benzene 

Toluene 

Benzene 

BTEX 

8/26/99 

0890713-BSl 
8/26/99 

8/26/99 

8126/99 

8/27/99 

8/27/99 

SO. 

20.0 

20.0 

20.0 

60.0 

20.0 

20.0 

20.0 

60.0 

20.0 
20.0 

20.0 

60.0 

20.0 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

Sesltle 1 B939 120lh Avenue 
425A20 9200 lax 

Spokane 11115 
509 924.9200 fax 

Por11ana 9405 5W Nimbus Avenue, OR 9700B-7132 

ND 
ND 
ND 

20.4 

18.9 

19.0 

58.1 

20.1 

18.6 

503.906 9200 503.906.9210 
Bend 20332 Avenue, Sulle F·1. Bend. OR 97701-571 

,____- r- - -

541.382.7588 

0.500 

0.500 

0.500 

1.00 

67.0-130 102 
75.0-126 94.5 
76.0-124 95.0 
75.0-126 96.8 

67.0-130 101 
75.0-126 93.0 

67.0-130 

75.0-126 

76.0-124 

75.0-126 

94.0 

109 

101 

101 

100 

3.0 7.62 
13.0 
15.0 7.18 
13.0 7.04 

~~--~----~----~~-~ 

0.500 

0.500 

ND 0.500 

1.00 
75.0-!20 

17.6 67.0-130 88.0 

ofl5 
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8/31/99 

8/31/99 0.00500 

8/31199 0.000315 

8/31/99 0.00500 0.000315 

8/31/99 0.00500 ND 

9/3/99 
9/2/99 

9/3/99 
9/2/99 

" 

9/3/99 0.100 
9/2/99 0. 

00 
0.100 
0.100 
0.100 

9/3/99 0.100 
9/2/99 0.0500 

0. 00 

SpDksnl 

PDrlllnd 

Bend 

0.00508 

ND 

0.00498 

0.00432 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0913 
0.0927 
0.0926 
0.0925 
0.0951 
0.0889 
0.088 
0.0414 
0.0960 

18939 1201h Avenue NE. Swte 101. Bothell ·:11. 980l1·9508 
425.42o.9200 lax 425.420.521 0 
East 11115 Suite B. Spnkane. t'/A 9920G ~716 
509.924.9200 fax 50 9 929 0 
9405 SW N;mbus Avenue, SeaYerton. OR 97DnB·7132 
503.906.9200 Ia~ 503.906.9210 
20332 Smle F·1, Bend. OR ~;··~ 1·5i 11 

lax 541 3827588 

0.000200 

80.0-120 102 

20.0 

75.0-125 93.3 

75.0-125 86.4 

0.00100 
0.00200 
0.00100 
0.00100 
0.00200 
0.00100 
0.00100 
0.00100 
0.00500 

80.0-120 91.3 
80.0-120 92.7 
80.0-120 92.6 
80.0-120 92.5 
80.0-120 95.1 
80.0-120 88.9 
80.0-120 88.1 
80.0-120 82.8 
80.0-120 96.0 

North Creek Analytical, Inc. 
Environmental Laboratory Network II of 15 
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Arsenic 9/3/99 0.00310 

Barium 9/2/99 0.0170 

Cadmium ND 
Chromium 0.00110 

0.026 

Lead 0.001 

Selenium 913199 ND 
Silver 9/2/99 ND 
Zinc 0.288 

Arsenic: 9/3/99 0.100 0.003 !0 

Barium 9/2199 0.100 0.0170 

Cadmium 0.100 ND 
Chromium 0.100 0.00 10 

0.100 0.0261 

Lead 0.100 0.00180 

Selenium 9/3/99 0.100 ND 
Silver 9/2/99 0.0500 ND 
Zinc 0.100 0.288 

Arsenic 9/2/99 0.100 0.00310 

Barium 9/3/99 0.100 0.0170 

Cadmium 9/2/99 0.100 ND 
Chromium 0.100 10 

100 0.0261 

Lead 0.100 0.00180 

Selenium 9/3/99 0.100 NO 
Silver 9/2/99 0.0500 ND 
Zinc 0.100 0.288 

Snallle 18939 !20th Ave111e 
425420.9200 Ia~ •<o.~~u.,~< 

S pok11ne East 15 WA 99206·4 77G 
509 924.9200 

Portland 94 05 SW Nimbus Avenue. Beaverton OR 97008· 7132 
503.9116.9200 lax 503 906.921 D 

Bind 20332 Bene OR 91701·57!1 
lax 541 J8V5BB 

0.00260 20.0 
0.0180 20.0 

ND 20.0 
ND 20.0 

0.0276 20.0 
0.00170 20.0 

ND 20.0 
ND 20.0 

20.0 

0.106 75.0-125 103 
0.125 75.0-125 108 
0.105 75.0-125 105 
0.102 75.0-125 101 
0.135 75.0-125 109 

0.0992 75.0-125 97.4 
0.107 75.0· 125 107 

75.0-125 88.6 
0.435 75.0-125 147 

0.108 75.0-125 105 20.0 
75.0-125 95.0 20.0 

102 75.0-125 102 20.0 
0.0964 75.0-125 95.3 20.0 

0.127· 75.0-125 101 20.0 
0.0948 75.0-125 93.0 20.0 

0.106 75.0-1 106 20.0 
0.0429 75.0-125 85.8 20.0 

0.397 75.0-125 109 20.0 

17.5 
5.71 

5.71 

5.08 

3 

1.92 

12.8 

2.90 

5.81 
7.62 

4.62 

0.939 

3.21 
29.7 
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Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 

u;s 
Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 9/3(99 ND 20.0 
Barium 9/2/99 0.0410 20.0 4.30 
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Cadmium 9/2/99 

Chromium 0.00510 

ND 
Lead ND 
Selenium ND 
Silver ND 
Zinc 0.0161 

0990075-MSl 
Arsenic 9/3/99 0.100 

Barium 9/2/99 0.100 0.0410 

Cadmium ND 
Chromium 0.005l0 

ND 
Lead 0.100 ND 
Selenium 0.100 ND 
Silver 0.0:500 ND 
Zinc 0.100 0.0161 

Seallle 18939 120lh Aven.re Bot~ell. WA 98011·9508 
9200 Ia• ~25.420 !i21 D 

Spokane East 115 illo<"!Q:11h:rt Su<!e B. WA 99206·4776 
509.924 9200 fax 

Portland SW Avenue. Beaverton. OR 97008·7132 
503.906 9200 fa~ 503 906 9210 

Bend 20332 f·'. Bend OR 97701·5711 
O'J 1 o fax 541 J82 ~588 

ND 20.0 

0.00510 20.0 0 
ND 20.0 

ND 20.0 

ND 20.0 

ND 20.0 

0.0218 20.0 30.1 

0.0845 

0.133 
0.0886 

0.0976 " 
0.0972 

0.0857 

0.0859 

0.0406 

0. 05 

75.0-1 84.5 
75.0-125 92.0 

75.0-1 88.6 
75.0-125 92.5 
75.0-125 97.2 
75.0-125 85.7 

75.0-125 85.9 

75.0-125 81.2 
75.0-125 88.9 

North Creek AmllVli'CBt. 

Environmental LllllorR,tnrv 
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2 

3 

Sealtle 

spokane 

Portland 

Bend 

Notes and Definitions 

The surrogate recovery for this 
present in the 

cannot be 

The limit was raised due to matrix interference. 

18939 1201h Avenue 98011·9508 
425.420.92110 lax 
Easl11115 WA 99206;477.6 
509.S24 9200 lax 
9405 SW Nimbus 
503.906.92011 9210 
20332 :mo<re Avenue. Sulle OR 97701·571 

lax 

The RPD and/or percent recovery for 
present in the 

cannot c:alculatc:d due to the concentration 

are not controlled on RPD values from 

15 ofl5 
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0 
0 
""C 
0 
0 
~ 

~ 
co 
0') 
0 

12. 

13. 

14. 

Al>DITIONAL REMARKS: 

DATE: 

FIRM: TIME: 

l 8939 I 20th Avenue N.E., Suite JOl, Bothell, WA 9!1UII-95US I 

Easl 11115 Montgomery, Suite B, Spokane, WA 98206-4776 
9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 

20332 EmoireAvenue. Suite F-1, Bend, OR 97701-5711 

20-9210 
FAx 924-9290 
FAX 906-9210 
FAX 382-7588 

TURNAROUND REQUEST in Business 

OQ!:mic & lnorglli.liic Analyses 

STD. 
Please 

·r~""'""""' ll•quuu ltu lhon """"""' _, U.CurRlO!! Cl'laiJu. 

MATRIX I I OF I 

COMMENTS ID 

DATE: 

TIME: 

RECEIVIiD l.IY: DATE: 

I'RINTNAME: FIRM: TIME: 

PAI1f OF 



Seetue 18939120lhAvenue N~. Smte 101. Bothell, WA 98011·9508 
425 ~20.9200 lax 425.420.9210 

TM Spotane Easl11115 Moni\!Of'lery Suite Spokane. 99206·4776 
509.924 9200 lax 509.924 
9405 SW Nimbus Avenue. Beavenon, OR 97008·7132 
503.906.9200 503.906.9210 
20332 A'lcnue. Stille F·1, Bend. OR 9770 1·5711 
54' 383.93 rax541 

MW21 P90909I-01 Water 911/99 
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Benzene 
Toluene 

Benzene 
Toluene 

Benzene 
Toluene 

Benzene 
Toluene 

~ 
Benzene 
Toluene 

Benzene 
Toluene 

TM 

Snllle 18939 12Dlh Avenue 
~25.420.9200 lax 

Spokane Easl 11115 
509.924 9200 lax :09 

Portland 9405 SW Nimbus Avenue, Bea~euon, OR 97008·7132 
503 906.9200 la~ 503.906.9210 

Bend 20332 Empire A:;enue. Sulle f·1 Bend, OR 97701·5711 
54i.383.931J faK 541.3827598 

BTEX per EPA Method 8021 B 
North Creek -Portland 

0990239 9/9/99 9/9/99 0.500 
0.500 

0.500 

ND 
ND 
ND " 

1.00 ND 

0990375 9/14/99 9/14/99 25.0 1990 ,, 
25.0 1770 
25.0 4630 
50.0 10600 

" 113 % 

~ 
0990375 9/14/99 9/14/99 0.500 ND 

0.500 ND 
0.500 ND 

1.00 ND 
" % 

0990375 9/14/99 9/14/99 0.500 NO 
0.500 NO 
0.500 ND 

1.00 NO 
-. ~.--- ------

" % 

~ 
0990375 9/14/99 9/14/99 0.500 1.41 

0.500 0.872 

0.500 3.21 

" 1.00 2.11 
119 

~ 
0990375 9/14/99 9/14/99 0.500 ND 

" " 0.500 9.09 

" 0.500 10.6 

Natth Creek Analytical, Inc. 
Enviranmental IIIPiwn,rk 2 of27 
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™ 

Benzene 0990375 

Toluene 

II 

Benzene 0990375 

Toluene " 

Benzene 0990375 

Toluene 

II 

Benzene 0990375 

Toluene " 

SeaiU8 18939 120th Avenue r~E. Suite 101, Bot~ ell, WA 98011·9508 
425.420 9200 lax 425 420.9210 

Spokane East 11115 Suite B, Spoka~e. WA 99206·4715 
509 924.9200 lax 5C9 

P~rlland 9405 SW Nimbus 
503.905.9200 lax 9210 

B!nd 20332 [·cnp>reAvenue. Suite F-1, BeM OR 97701·5711 
5·1 ~ .383 9:; 10 lax 541 382.7588 

BTEX per EPA Method 8021B 
North Creek - Portland 

9/14/99 9114/99 0.500 ND 
0.500 ND 
0.500 ND .. LOO ND 

·-----·· ·---~-

" 

1::20202H!2 ~ 
9114/99 9/14/99 0.500 NO 

0.500 NO 
0.500 NO 

1.00 ND 

1:202D2HO ~ 
9/14/99 9114199 12.5 1640 

12.5 ND 
12.5 ND 
25.0 ND 

75. Il5 

9/14/99 9114/99 0.500 1.22 
0.500 ND 

" 0.500 ND 
1.00 ND 

---· 
117 
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Arsenic 
Barium 
Cadmium 

Chromium 

Lead 
Selenium 
Silver 

Zinc 

Arsenic 

Cadmium 
Chromium 

Lead 
Selenium 

Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 

Zinc 

Arsenic 
Barium 

SUllie 18939 12a!h Ave1ueNE s~rr~ 101. Bothell. WA 98011·9508 
425.420 9200 lax ~25 4~~ il210 

Spokane Easlt11151f.>"l:Jo,·;~rv S;ria B. Spokane. WA 99206·4776 
509.924 9200 li!X j09.9°' 9290 

l'orllend 9405 SW ll1mbus Avenue e~averton. OR 9~006·1132 
503.906 9200 lax 503 90E 9210 

Band A:enue. S1.:: F·L Bend. OR 977-31·5711 
ro~ 541 38~ ~5BB 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Portland 

0990400 9/14/99 

II 

,, 

0990252 9/9/99 

" 

" 

0990400 9/14/99 

9/14/99 

" 

9/16/99 

919199 

EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 7470A 

6020 
6020 

0.00100 

0.00200 
0.00100 
0.00100 

0.00200 
0.00100 
0.00100 
0.00!00 
0.00500 

0.000200 

0.00100 
0.00200 

0.0191 

0.0381 
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Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 

Selenium 
Silver 
Zinc 

~ 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Selenium 

Silver 

Zinc 

Arsenic 
Barium 

Cadmium 
Chromium 

Sullie IB939120lh Avenue Nc, Su11e 101. Bothell. WA 98011·9508 
425.420.9200 lax 425.420.921:1 

Spokane Easl 11115 Suile Spokane. WA 99206·4776 
509.924 9200 lax 

Portland 9405 SW Ni:nbus Avenu~. Beaverton, OR 97008·7132 
503.9059200 fa;.; 503.906.9210 

Bend 20332 [r1oi·e A·Jenuc. Suite f·1, Bend, OR 97701-5711 
931 lax 541.382 75BB 

Total Metals per EPA 600017000 Series Methods 
North Creek -Portland 

North Creek 
6 of27 
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Lead 
Selenium 
Silver 
Zinc 

Barium 
Cadmium 
Chromium 

•Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromiu 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 

Seallle 18939 1201h Avenue 
425,420.9200 

Spokane East 11115 
509.924 9200 lax 

PDrtlan d 9405 SW Nimbus 
503.906 9200 lax 9210 

Bend 20332 Crrwe A•:anue, Su11e Bentl. OR 97701-5711 
h41 o fax 

Total Metals per EPA 600017000 Series Methods 
North Creek Portland 
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Selenium 

Silver 
Zinc 

Arsenic 
Barium 

Cadmium 

Chromium 

Lead 
Selenium 
:Silver 
Zinc 

Arsenic 
Barium 

Cadmium 

Chromium 

Lead 
Selenium 

Silver 

Zinc 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Snllla 189391201h Avenue r,E. Suite 101, Bothell, WA 98011·9508 
425 420.9200 rax 42G.4~G 921 o 

Spokane East 11115 Su11e B, Spokane, WA 99206·4776 
509 924 .9200 lax 

Portland 9405 SW 
503.906.9200 Ja~ :IUJ.~UO-~t 

Bend 20332 A·;enue. Sulle f·t. a~ml, OR 97701·5711 
541 931 c lax 541.392.7588 

Total Metals per EPA 600017000 Series Methods 
North Creek Portland 

~ 
0990400 9114199 9115/99 EPA 6020 0.00100 ND 

9/16/99 EPA 6020 0.00100 ND 
9115/99 EPA 6020 0.00500 0.0606 " 

0990252 9/9199 9110/99 EPA 7470A 0.000200 ND 

~ 
0990400 9/14/99 9/15/99 EPA 6020 0.00100 0.0322 

9/20/99 EPA 6020 0.0200 0.656 
9/15/99 EPA 6020 0.00100 ND 
9116/99 EPA 6020 0.00100 0.0607 

II 9115/99 EPA 6020 0.00200 0.0842 
EPA 6020 0.00100 0.0805 
EPA 6020 0.00100 0.00170 

II 9/16/99 EPA6020 0.00100 ND 
" 9115199 EPA 6020 0.00500 0.236 

0990252 919199 9/I0/99 EPA 7470A 0.000200 0.000239 

~ 
0990400 9114/99 91!5199 EPA 6020 0.00100 0.0118 

9/20/99 EPA 6020 0.0200 0.263 
9115/99 EPA 6020 0.00100 0.00220 
9/16/99 EPA 6020 0.00100 0.0290 
9115199 EPA 6020 0.00200 0.0211 

11 EPA 6020 0.00100 0.0284 
EPA 6020 0.00100 ND 

9/16/99 EPA 6020 0.00100 ND 
9/15/99 EPA 6020 0.00500 0.125 

0990252 919199 9110/99 EPA 7470A 0.000200 ND 

P909091-13 

0990400 9114/99 9115/99 EPA 6020 0.00500 0.0730 

9/20/99 EPA6020 0.100 1.78 " 
9115199 EPA 6020 0.00500 ND 

EPA 6020 0.00500 0.131 
EPA 6020 0.0100 0.221 
EPA 6020 0.00500 0.108 
EPA 6020 0.00500 0.00535 

" 9/16/99 EPA 6020 0.00500 ND 
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Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 

TM 

See1111 18939 1201h Avenue 
425.420.9200 

Spatane Easl11115 Montgornerf Suile Spokane, WA 99206·4716 
509.924.9200 fax 

Portland 9405 SW Nrmbus Avenue, Beaverton. OR 97008·7132 
503.906.9200 fax 503.906.9210 

Bend 203~2 :mr,,re Avenue. Suna F-1. Bend. OR 97701·5711 
54 1.3 83 g:; 10 fax 541.382.7588 

Total Metals per EPA 600017000 Series Methods 
North Creek - Portland 

Narth Creek Ru,;lly.riClll, 

Environmenta/Lat,or.~tmv 

II 
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Dissolved Metals per 
North Creek 

Seallle 18939 12Cih Avenue 
425.420.9200 Ia~ .;z~ .. q~u.~< 

Spohna l:ast11115 
509.924.9200 

Parlland 9405 SW Nimbus Beavenon. OR 97008·7132 
503.906 9200 fax 503.9oe.921'.1 

Bend 20332 Empire k;enue. Suite f·l Bend. OR 97701-5711 
541.383.931 o lax 5~1 382.7588 

-Portland 

10 of27 
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Fluorene 
pyrene 

Phenanthrene 

Sea!Ue 18939 121JUJ Avenue NE, Su11e 101, Bolhell. WA 98011·9508 
425 420.9200 lax 425.420.9210 

Spokane Eas111115 Su11e B, Spotane. WA 992!16·4776 
509.924 9200 Jill! 509 t;29G 

Portland 9405 SW Nimbus Avenue. Beaverton. OR 97Jl08-7132 
50UOS.9200 lax 503.906.9210 

Band 20332 EmpireMenue. SU!Ie H. Bend OR 97701·5711 
MU83.8:!1D lax 541.3B2.7588 

uuuuu,. per EPA 8270M-SIM 
-Portland 

I of27 

COP0014871 



0199 

Sullie 1B939120lh Aveflue NE. Suite 101. Bothell, WA 98011·9508 
425.420 9200 ra~ 425.420.9210 

Spokane Easl11115 ;~onlg·)m<;n;. Suite B Spokane. WA 99206-4776 
509.924.9200 rax 50£.924£2~0 

Porll~nd 9405 SW N:mnus Avenue, Bea·1ert~n. OR 9700e-71J2 
503.908.9200 !ax 5D3 906 9210 

Bend 20332 A·1enue. S uiieF·t OR 
541 rax 541 382.7598 

per EPA 8270M-SIM 
-Portland 

no-147 NR 

100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 

100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.200 ND 
0.100 ND 
0.100 ND 
0.100 ND 
0.100 ND 
O.JOO 

48.0-140 9./:.7 
0-147 109 

10.0 ND 
1.00 ND 
1.00 ND 

0. ND 
0.100 ND 
0.100 ND 
0.100 ND 

ND 
0.100 ND 
0.200 ND 

1.00 ND 
1.00 1.31 

0.100 ND 

l:Y.m.!: 

% 

.1 
4 

4 

2J 
3 

3 

3 
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099015 9/7199 9/13/99 

Phenanthrene 9110/99 

9110/99 

" 

0990151 917/99 9/13/99 

Anthracene 
9/2!/99 

Fluoranthene 9113/99 

pyrene 9/21/99 
9113199 

Phenanthrene 9/21/99 

9121199 

0990151 917199 9/2 l/99 
9/28/99 

Anthracene 

" 
" 

sume 16939 l~Oth k;6nue NE, Suite 101, Bothell, WA 98011·9508 
~25.420.9200 lax 425 

Spokane Easl 11l15 MontQamery, B, WA 99206·4776 
509,92~ 9200 tax 509.920280 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008· 7132 
503 906 9200 503.906 9210 
20332 A·:enue, Suite F-1 Be~d. OR 97701·5711 

54L382J5BB 

per EPA 8270M-SIM 
Portland 

1.00 

0.100 
0.100 

ND 
0.935 

" 

48.0-/40 
25 0-147 J/8 

5.00 l\'D 
5.00 ND 
5.00 ND 
1.00 ND 
1.00 ND 
1.00 ND 
.00 

1.00 ND 
1.00 2.08 
2.00 ND 
5.00 ND 
5.00 11.8 " 
1.00 ND 
50.0 ND 

8.03 
1.00 

37, 
48.0-140 

25.0-147 95.4 

10.0 ND 
.00 ND 

1.00 ND .. 
1.00 ND 
1.00 ND 
1.00 NO 
1.00 ND 
1.00 ND 
1.00 ND 

3 

2 
2 

2 

2 

4 

4 

2 
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0990151 917199 9128199 
Fluoranthene " " 

" 
pyrene 

9/21199 
Phenanthrene 9/28/99 

" 
" " 

" 

0990151 9/7/99 9/10/99 

Anthracene 

" 

" 

Dibenzo anthracene 

pyrcne 
" 

Phenanthrene 

" 

0990151 917199 9110/99 

" 
Anthracene 
Benzo anthracene 
Benzo pyrene " " 

Saaltle 189391201h Avenue NE. Sutte 101. Bothell, WA98D11·95D8 
42542D.9200 fax 425.420.9210 

Spokane East 11115 Surle B, Spokane, WA 99205·4776 
509.924.9200 lax 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 lax soun6.921 0 

Band 20332 Elflp~re Sutte f·1, Bend, OR 97701·5711 
541 383.9310 fax 

per EPA 8270M-SIM 
-Portland 

2.00 

1.00 
1.00 
1.00 
10.0 
!.DO 
1.00 

48.0-140 
25.0-147 

1.00 
0.100 
0.100 
0.100 
0.100 

0.100 
0.100 

0.100 
0.100 
0.200 

0.100 
0.100 

0.100 
1.00 

0.100 

48.0-140 
25.0-147 

0.100 

0.100 
0.100 

0.100 

0.100 

ND 
ND 
ND 
ND 
ND 
NO 
ND 

NR 
67.9 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.113 

98.4 

93.4' 

ND 
ND 
ND 
ND 
ND 

North Inc. 

" 

" 

IDm 

" 

W1tl&r 

" 

tl 

Environmental Laboratory Network 

2 

1 

2 

2 
2 
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Seallle 

Spokane 

Porlland 

hnd 

per EPA 8270M-SIM 
-Portland 

Bend. OR 97701-5711 
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0990151 917/99 

Anthracene 

Dibcnzo anthracene 
Fluoranthene 

pyrene 

Phenanthrene 

Snl!le 18939 12Dih Avenue NE, Suite 101, Bothell. WA 96011-9508 
425A 20 9200 Ia~ 425.421:19210 

Spokane East 11115 Suite B. Spokane. WA 99206·4776 
5D9.92U200 lax 509 929G 

Portland 9405 SW Nimbus Avenue. Beaverlcn. DR 9700B-7132 
503,906.9200 lax 503.906.9210 

Bend 20332 Erro,re A;-enue. Su11e f·1. Bend. OR 97701-5711 
5,11 383 9310 lax 541382.7588 

'I,..UJIUIJ\IUmll~ per EPA 8270M-SIM 
-Portland 

9110199 15.0-147 

9/10/99 

North Creek Analytical, Inc. 
Environmental 

2 
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0990151 917/99 9110/99 

Anthracene 

" 
ft 

" 
" 

~Juoranthene 

pyrene 

" 
Phenanthrene 

.... ,r-'-•---

" " 
" " 

0990151 9/7/99 9/13/99 

Anthracene 

" 
" " 

" 
pyrene 

Sntlle 18939 120lh Avenue NE, Su:te 101. Bothell, WA 98011·9508 
425.420.9200 fax 425 420.9210 

Spokane tllst 11115 S~•le Spokane, WA 99206·4776 
509.924.9200 fax ED9 

Portland 9405 SW Nimbus Avenue. Beavenon. OR 97008·7132 
503.906.9200 lax 503.906 9210 

Bend 20332 lmp~re A·,oanue. Smte F·1 Bend, OR 97701·5711 
541.383 9310 lax 541.362.7588 

per EPA 8270M-SIM 
Portland 

1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
I. DO 
1.00 
1.00 
2.00 
1.00 

1.00 
1.00 
10.0 

1.00 
1.00 

48.0-140 
15.0-/47 

0.100 
0.100 

0.100 
O.IOO 
0.100 

0.100 

0.100 
0.100 

0.100 
0.200 

0.100 

0.100 

0.100 
0.100 

2.29 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 

1.08 

ND 

74.2 " 
8/.8 

NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

0.201 

J. 

2 
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seatlle 

Spokane 

Portland OR 97008· 7132 

Bend OR 97701·5711 

Phenanthrene 0990151 917199 9113/99 0.100 

0.100 

48.0-140 JOB 
I! 25.0-147 100 

P909091-14 

0990151 917/99 9/13/99 50.0 ND 3 
50.0 ND 3 

Anthracene 9110199 0.100 ND 
ND 
ND 

0.100 ND 
0.100 ND 
0.100 

0.100 ND 
Dibenzo anthracene 0.200 ND 
Fluoranthene 0.100 ND 

50.0 ND 3 
pyrene 9/10/99 0.100 ND 

9113/99 50.0 393 3 
Phenanthrene 9110/99 0.100 0.184 

0.100 ND 

-18.0-140 3,4 
25.0-147 

0990151 917199 9/10/99 0.100 ND 
0.100 ND 

Anthracene 100 ND 
anthracene 0. 00 ND 

0.100 ND 
0. 00 ND 
0.100 ND 
0.100 ND 
0.100 ND 

Dibenzo anthracene " 0.200 ND 

18 of 27 
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™ 

Fluoranthene 0990151 917199 

pyrene 

Phenanthrene 

SealHe 18939 1201h A;enue NE, Suit~ 
425 420 9200 •ax 420 92•: 

11115 Surle ~ 
509 9N. 92Q:i !ax 5 09 

Portland 9405 SW 
503 906.92~') ~~y 503 906.9~': 

Bend 20332 A:enue. Suile f.· 
383 ra~ 541.382 75:~ 

per EPA 8270M-SIM 
Portland 

P909091-15 
9/10/99 0.100 NO 

100 ND 
0.!00 ND 

" 0.100 ND 
0.100 ND 

" 48.0-140 88.8 
25.0-147 s-.1 

Bothell. WA 9801 1·9508 

WA 99206-4776 

OR 97008· 7132 

OR 97701-5711 

% 
II 
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Benzene 

Toluene 

Benzene 

Toluene 

Benzene 

Toluene 

Benzene 

Toluene 

Benzene 

Toluene 

Benzene 

BTEX 

919199 

919/99 

919199 

9/9/99 

9/14/99 

9114/99 

20.0 

20.0 

20.0 

60.0 

20.0 ND 
20.0 ND 
20.0 ND 
60.0 ND 

20.0 ND 
20.0 ND 
20.0 ND 
60.0 ND 

20.0 

Sulllij 18939 120ln Avenue !lE. 5UJie Bolhell. WA 98011·9508 
425 420.9200 lax 425 420 9210 

Spokane Easl11115 Mon;gc,ne:y SU1la B. Spokane. WA 99206·4776 
509 924 9200 lax sag ~24 B~9D 

ParUand 9405 SW Nimbus Avenue. Beavanon OFI97008·7132 

ND 
ND 
ND 
ND 

20.2 

20.7 

21.0 

21.7 

23.0 

23.5 
23.6 

ND 
ND 
ND 
ND 

19.9 

503 906.9200 503 906.9210 
20332 Empire A•Jenue Su1te Bend. 97701·5711 
5413839310 lax541 

0.500 
0.500 

0.500 

1.00 

67.0-130 

7:5.0-126 

76 0-124 

75 

67.0-130 

75.0-126 

76.0-124 

75.0-126 

30 

75.0-126 

76.0-124 

75. 

0.500 

0.500 

0.500 
].00 

04 

105 
109 
104 

112 

115 

118 
ll8 

67.0-130 99.5 

North Creek 

13.0 

13.0 

15.0 

13.0 

9.09 
7.93 
12.6 

7.73 
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BTEX 

Toluene 9/14/99 20.0 

20.0 
60.0 

Seallla 18939 NE, Su11e Bolhall, 98011·9508 
425.420.9200 fax 425 420 9210 

Spokane East11 15 Spokane. WA 99206-4776 
509 924.9200 

Pc;Uand 9405 SW Nimbus Avenue. Beaver.:on. OR 97008-7132 
503 906.9200 lax 503 906.9210 

20.1 
21.0 

Bend 2DJ32 SUite F-1, Bend, OR 97701·5711 
Ia~ 541 382.7588 

75.0-126 

76.0-124 

10 
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Metals 

Sntna 1 8939 1 20th Avenue 
425 420.9200 

11115 
509.924.9200 lax 

Portland 9405 SW Avenue, Beaverlan, OR 97008·7132 
503.906.9200 fax 503.906 9210 

Bend 20332 F·1. Bend, OR 97701·571 
Ju 541.382.7588 

95.5 

North Creek Analytical, Inc. 
Environmental Laboratory Network 22 of27 
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SaaUla 18939 120ih Avenue 
425.420.92~j lax"~--~''·~~ 

Spokane Easl11115 Suite B, Spokane, WA 99206·4176 
509.9249200 lax 5D9 924.9230 

Portland 9405 SW N;>:"bus Avenue, Beaverton. OR 97008-7132 
503.906.92C'> •ax 503.905.9210 

Bend 203~2 Suite f-1, Bend. OR 97701-5711 
541.383 
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9/7/99 

917/99 0.00500 

9/7/99 ND 

917/99 0.00500 ND 

9/9/99 

9/10/99 

919199 

9/9/99 00 
100 

0.100 
0. 00 

9110/99 0.100 
0.100 
0.100 

9/9/99 0.0500 

0.100 

9/9199 0.00352 
0.00923 

Sa alii a 18939 !20th Avenue NE, Suite 101, Bothell, WA 96011·9508 
425420.9200 fax 425.420.9210 

Spchne East 1111 S Suita Spokane, WA 99206·4776 
509.924.9200 lax 

Potlfund 9405 SW Nimbus Avenue. Beavarton, OR 97008·7132 
503.90S 9200 rax 503.~ J6 ;m 

Bend 20332 A'1enue. Suite F·1. Bend, OR 97701·5711 
lax 541.382.7588 

ND 0.000200 

0.00484 80.0-120 96.8 

ND 20.0 

0.00456 75.0-125 91.2 

ND 0.00100 
ND 0.00200 
ND 0.00100 
ND 0.00100 
ND 0.00200 
ND 0.00100 
ND 0.00100 
ND 0.00100 
ND 0.00500 

0.0998 80.0-120 99.8 
0.0946 80.0-120 94.6 

0.103 80.0-120 103 
0.103 80.0-120 103 

0.0987 80.0-120 98.7 
0.0948 80.0-120 94.8 
0.0953 85.0-115 95.3 
0.0428 80.0-120 85.6 
0. 03 80.0-120 103 

0.00300 20.0 
0.00821 20.0 

North Creek ,~~n~ulnl'c"l 
Environmental 

16.0 
11.7 
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Cadmium 9/9/99 ND 
Chromium ND 

ND 

Lead ND 
Selenium 0.00104 

Silver ND 
Zinc ND 

Arsenic 919199 0.100 0.00352 
Barium 0.100 0.00923 

Cadmium 0.100 ND 
Chromium 0.100 ND 

0.100 ND 
Lead 0.100 ND 
Selenium 0.100 0.00104 

Silver 0.0500 ND 
Zinc 0.100 ND 

Saallle 18939 1201h Avenue NE, Suite 101, Bolhell, WA 98011-9508 
425.420 9200 lax 425.420 921 D 

Spokane East11115 Swte Spokane, WA 99206·4776 
509.924 9200 lax 

Potlland 9405 SW Nimbus Avenue. Beaverton, OR 97008·7132 
503.906.9200 lax 503.906 9210 

ND 
ND 
ND 
NO 
ND 
ND 
ND 

0.0927 
0.0924 

0.0889 
0.0978 
0.0934 
0.0838 
0.0827 
0.0381 

0.0914 

Band 2~332 ErTp~re A~enue. Su11e F·1, Bend. OR 97701·5711 
541 383 93' lax 541382 7588 

Control ' 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

75.0-125 89.2 
75.0-125 83.2 

75.0-125 88.9 
75.0-125 97.8 
75.0-125 93.4 
75.0-125 83.8 
75.0-125 81.7 
75.0-125 76.2 
75.0-125 91.4 

7 
7 

1 

7 
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hallie 1B939120th Avenue NE. Sull~ 101, Bolhell. 98011·9508 
425.420.9200 ~25.420 9210 

15 SLM Spokane, WA 99206·4776 
509.924.9200 lax 

Penland 9405 SW N1mbus Bea,~non. OR 97008·7132 
503.906 9200 lax 503.906 g~-, 

Bend 20332 A·1enue, Su,le <.• Bend. OR 97701·5711 
fax 541 382 ;saa 

9110199 0.100 

ND 0.100 

Anthracene ND 0.100 

anthracene ND 0.100 

0.100 

ND ,, 
0.100 

ND 0.100 

ND 0.100 

ND 0.100 

0.200 

0.100 

ND 0.100 

pyrene ND O.JOO 
ND 0.100 

Phenanthrene ND 0.100 

0.100 

2.50 -18.0-140 
2.50 3.19 25.0-J.r 128 

9110199 5.00 4.94 50.0-150 98.8 

5.00 50.0-!50 

5.00 50.0-150 

" 
2.50 2.67 48.0-/40 
2.50 2.82 25.0-147 

9/10/99 5.00 5.13 50.0-150 103 60.0 4.16 
5.00 5.56 50.0-150 Ill 60.0 0.905 

5.00 " 50.0-150 109 

2.50 2.42 48.0-140 96.8 

2.50 2.55 25.0-147 102 
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2 

3 

4 

5 

6 

7 

8 

Saalll5 18939 120lh Avenue NE. Suile 1111, Bolhell, WA98011·9508 
425 420.9200 lax 425 420.9210 

Spokane East 11115 Surte B, Spol:<!ne. WA 99206·4776 
509.92U200 fax 929G 

Portland 9405 SW Nimbus Avenue. Beaverton. OR 97008-7132 
503.9059200 fax 503 906.9210 

Bend 20332 f·l. Benu. OR 977111·5711 
541 . 3 83 lax 541.382 7588 

Notes and Definitions 

The surrogate recovery for this 
present in the 

cannot be 

The limit for this was raised due to matrix interference. 

limits raised due to dilution necessary for 

The surrogate recovery for this 
matrix interferences. 

is not available due to dilution 

Estimated concentration. calibration check standard recovery for this 
standard recovery is below 80% for any cmno<ourtc 

The RPD and/or percent recovery for this 

present in the 

cannot be 

from concentration and/or 

was 47%. Results are when the 

calculated due to the concentration 

are not controlled on R.PD values from concentrations less than 5 times the limit 

l% of batch not invalidated. 

North Creek an.Rivru;:u 

Environmental 27 of 
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0 
0 
""C 
0 
0 
~ 

~ 
co 
co 
co 

W'WW,DC.I/.I:bs,c.o,m 

SAMPLED BY: 

].' 

2. 

3. 

4: 

5. 

6. 

s. 

9.· 

JO. 

II. 

12: 

13. 

1-1. 

15. 

PRINT NAME: 

RllUNQUISJJED BY: 

PRINT NAME: 

ADDITIONAL REMARKS: 

TIMG: 

DATE: 

FIRM: TIME: 

1893!ll201h Avenue N.E., Suite 101, 
V' 

9801 

Eanllll.'i Montgomery, Sulle B, SpokWJe, WA 98206-4776 

9405 S. W. Nimbus Avenue, Beavenon, OR 97008-7132 

20332 EmPire Avenue, Suite F-1, Bend, OR 97701-5711 

c. 
(425) 420-9200 420-9210 

(509) 924-9200 924-9290 

(503) 906-9200 FAX 906-9210 

(5;41)383-9310 FAX 382-7588 

ANALYSES STD. ,...-----,_ Ple~~Se Specify 

•ru,.rou..t Rtquu;s ltn dlo:u, •~ ""'7 i1lnu RJU/o 0..'1""-

MATRIX 

COMMENTS 

RECEIVED BY: 

PRINT NAME: FIRM: 

DATE: 

DATE: 

TIME: --
P'lll""'r. 

NC.~- :•. 

lD 

'"' 



B-10 P908552-01 

CR-11 P908552-02 

Seanle 18939 l201h Avenue 
425.420.9200 lax 

Spokane East 11115 
509.924.9200 lax 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
5113,906.9200 fax 503,906 9210 

Suile F·1. Bend. OR 97701-5711 

Water 8/30/99 

Water 8/30/99 

COP0014889 



Seallle 18939120tll Avenue NE, Suile 101, 9olhell, WA 98011-9508 
~25.41!0.9200 lax q<:ol.e£~J.~<: 

Spokane East 11115 B, Spokane, WA 99206·4 776 
509.924.9200 rax 509 

Partlsnd 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503,906.9200 fax 503.906.9210 

Bond 20332 Suile F·1, Bend, OR 97701-5711 

BTEX per EPA Method 8021B 
North Creek - Portland 

2 of II 
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B.:l.ll 
Arsenic 

Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 

Zinc 

!:&ll 
Arsenic 

Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

hallie 18939 120th Avenue 
425 420.9200 fax 

Spokane East 11115 
509.924.9200 lax 

Por11and 9405 SW Ntmbus Avenue, Beavanan. OR 97008·7132 
503.906.9200 rax 503.906.9210 

Band 20332 Avenue, Suite Bend, OR 97701·5711 
lax 

Total Metals per EPA 600017000 Series Methods 
North Creek ~Portland 

0990264 9/9199 919199 EPA 6020 
EPA 6020 

,, 
EPA 6020 

EPA6020 
9/29/99 EPA6020 
919199 EPA 6020 

9113/99 EPA 6020 
9/9/99 EPA 6020 
9/29/99 EPA6020 

0890824 8/31/99 8/31/99 EPA 7470A 

0990264 9/9/99 9/9/99 EPA6020 
EPA 6020 
EPA 6020 
EPA6020 

9129/99 EPA 6020 
919/99 EPA 6020 
9/13/99 EPA 6020 
919/99 EPA 6020 
9/29/99 EPA 6020 

0890824 8131199 8/3 !199 EPA 7470A 

IDlru 
0.00100 0.0334 
0.00200 0.228 

0.00100 ND 
0.00100 0.0286 
0.00200 0.0429 
0.00100 0.0138 

0.00100 ND 
0.00100 ND 
0.00500 0.0692 

0.000400 ND 

.\Y.aill 
0.00500 0.0934 

0.0100 1.19 
0.00500 0.0789 

0.00500 0.109 
0.0100 0.226 

0.00500 0.116 
0.00500 ND 
0.00500 ND 

0.0250 0.541 

0.000400 0.00129 

North Creek RntiiYU'CBI, 

Environmenta/ .. mruHmrv ~'~~"'"'"'''"' 3 of 11 
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0890844 8/31/99 

Anthracene 

Fluoranthene 

pyrene 

Phenanthrene 

0890844 8/31/99 

Dibenzo anthracene " 
Fluoranthene " 

pyrene 

Phenanthrene 

917/99 

,, 

917199 

Sea1!11 18939 l20lh Avenue NE, Su,:e 101, Bothell, WA 98011·9508 
425.420.9200 lax 425 420 9210 

Spokane Easi 11115 Sutte B, Spokane, WA 99205·4776 
509.924.9200 lax 

Por11ud 9405 SW fl1mbus 
503.906.92~0 lax 503 

Bend 20332 Avenue. SU!Ie F-1 Bend, OR 97701-5711 
lax 541 .382 7588 

per EPA 8270M·SIM 
Portland 

.JBIJ-/40 
25.0-147 
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Saallle 18939 120th Avenue NE, Su1le 101, Bothell, WA 98011·9508 
425.420.9200 lax 425 420.9210 

Spphna Easl11115 Mcot~on-ery Suite B, Spokane, WA 99206·4776 
509.924.9200 Ia~ 

Portland 9405 SW N1mbus Avenue. Beavertc~. OR 97008·7132 
503.906.9200 Ia~ 503.906 921 G 

Bend 20332 Aveoue. SUJte F·1, Bend. OR 97701·5711 
541 lax 541 .3 B2. 7SBB 

per EPA 8270M-SIM 
Portland 

North Creek 
Environmental 

30.0 

Network 5 of II 
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Benzene 
Toluene 

Benzene 
Toluene 

Benzene 
Toluene 

Benzene 
Toluene 

Benzene 
Toluene 

8/31/99 

8/31/99 

8/31199 

8/31/99 

911199 

911199 

20.0 
20.0 
20.0 
60.0 

200 
200 

200 
200 
200 
600 

20.0 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

Saa111e 18939 1201h NE, Suite 101. Bothell, 98011·9508 
425.420.9200 lax 425.420.92'0 

Spokane Eas: 11115 Suae Spokane, WA 99206·4776 
509.924.9200 

Portland llflmbus Avenue, Beaverlon, OR 970D8·7132 

ND 

17.6 
18.8 
17.8 

197 

215 
209 
629 

ND 

18.9 

503.906 9200 tax 503.906.921 o 
Bend 20332 Bend, DR 97701·5711 

Control 

0.500 
0.500 
0.500 

1.00 

67.0-130 88.0 
75.0-126 94.0 
76.0-124 89.0 
75.0-126 89.5 

67.0-130 98.5 
75.0-126 107 
76.0-124 101 

102 

67.0-130 96.5 
75.0-126 108 
76.0-124 105 

0.500 
0.500 
0.500 

1.00 

105 

67.0-130 94.5 

13.0 2.05 
13.0 0.930 
15.0 3.88 
13.0 2.90 
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Toluene 911199 20.0 
20.0 

Seal!le 18939120lh Avenue NE, Su.te 101, Bothell, WA 98011·9508 
425.4209200 425.420 9210 
East 11115 Suite B, Spokane, WA 99206·4776 
509.924 9200 fax 

Porllud 9405 sw 

17.4 
17.5 
52.7 

503.906.9200 fiiX 9210 
Bend 20332 Avenue, S~ile f·l, Bend. OR 9770 t-5711 

rax 541.382.7588 

75.0-126 
76.0-124 
75.0-126 

87.0 
87.5 
87.8 

7 of 11 
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SeaUie 

Spokane 

Portland 

Metals per EPA 600017000 Series"'"'' .. "'"'"'' 

S/31/99 

8/31/99 0.00500 

919/99 

Creek 

0.00539 

0.0164 

ND 

0.00533 

0.0161 

Control 

Surle 101. Bolhell, WA 98011·9508 
9210 

Smle 8, Spokane, WA 99206·~776 

Bend, OR 97701·5711 

0.000200 

20.0 

20.0 

1.12 

1.85 

8 of II 
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919199 ND 
0.00571 

ND 
ND 

9113199 ND 
919199 ND 

0.0390 

Seallla 18939 120t~ Avenue 
425.420-9200 

Spokane 11115 B. Spokane, WA 99206·4776 
509.9Z4.9200 fax ~uo,"<''-""'" 

Por11and 9405 SW tlimbus Avenue, Beaverton, OR 97008-7132 
503 906 9200 lax 503 .906 9210 

Bend 20332 Bend, OR 97701-5711 
541 

ND 20.0 
0.00558 20.0 

ND 20.0 
ND 20.0 
ND 20.0 
ND 20.0 

0.0383 20.0 

2.30 

1.81 

4 
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Seanle 

TM 

Por11and 

Bend. OR 97701·5711 

Control 

9122199 ND 0.100 

0.100 

Anthracene ND 0.100 

ND 0.100 

ND ,, 
0.100 

ND 0.100 
ND 0.100 

" ND 0.100 

ND 0.100 

Dibenzo anthracene 0.200 

Fluoranthene 0.100 
ND 0.100 

pyrene ND 0.100 

ND 0.100 

Phenanthrene ND 

2.00 48.0-140 80.0 
2.05 25.0-147 82.0 

L.CS 
912199 5.00 4.60 50.0-150 92.0 

5.00 5.80 50.0-150 II 
5.00 

2.50 
2.50 2.08 25.0-147 83.2 7 

5.00 4.33 50.0-150 86.6 60.0 6.05 
5.00 50.0-150 107 60.0 8.07 
5.00 50.0-150 107 60.0 1.89 

2.50 2.33 48.0-140 93.2 
2.50 2.32 25.0-147 92.8 7 
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3 

4 

s 

6 

Sealll! i8939120lh Avenue NE. Suite 101, Bolhell, WA 98011·9508 
425.420.9200 fax 425.420.9210 

Spohns Easl11115 Suile B, Spokane. WA 99205·4776 
509.924.9200 9290 

Porlland 9405 SW Beaverton, OR 97008-7132 
50:1 906.9200 faX ~U~.~UOI.~£ I 

una 20332 Avenue, Smte Bend, OR 97701-5711 
fax 541.382 

Notes and Definitions 

The limit for this 

The surrogate recovery for this 
present in the 

was raised due to matrix interference. 

cannot be 

are not controlled on RPD values from concentrations less than 5 times the limit 

out due to calibration bias. 

Estimated concentration. calibration check standard recovery for this 
standard recovery is below 80% for any 

Estimated concentration. calibration check standard recovery for this 
standard recovery is below 80% for any 

was 48%. Results are 

was 74%. Results are 

North Creek Jln,!iiiVFIC<II, 
E11Vironmental uumr,,ul'lro 

when the 

when the 
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0 
0 
""C 
0 
0 
~ 

~ 
«> 
0 
0 

3. 

4, 

5. 

6. 

7. 

8. 

9. 

JO. 

II. 

12. 

1.1. 

1•1. 

RI::I.INQ 

PRINTN 

RELINQliJSilED IIY: 

PRINT NAME: 

ADDITIONAl. REMARKS: 

ll<l 

DATE: 

ARM: TIME: 

;139 1201h Avenue N.E., Suite lUI, 8othell, WA 9~011-95011 

Eastllll5 Momgomery, Suite B, Spokane, WA 98206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
20332 Emoire Avenue, Suite F-1, Bend, OR 97701-5711 

STD. 

(425) 420-!12110 

(509) 924-9200 
(503) 906-9200 
(541) 383-9310 

FA. 9210 
FAX 924-9290 
FAX 9()6..9210 
FAX 382-7588 

.-----,_ Please Specify 

•ru,.,."""ld R<qum.r Ius 1/om >!4lld.:lrd """"""" R...,. ~ 

-MATRIX NC ~ 

COMMENTS ID 

ARM: 

RECEIVED BY: DATE: 

PR!NTNAME: ARM: TlME: 

b&f'if:' ,.,,., 



B7 
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Benzene 
Toluene 

Toluene 

Toluene 

Benzene 
Toluene 

Benzene 

Toluene 

North 

0990002 9/l/99 911199 

0990002 9/1199 9/1/99 

0890830 8/3!/99 8/31/99 

___ _,._,. ______ 
,, 

0890830 8/31/99 8/31/99 

0890830 8i3 8/31/99 

Seallle 

Spokane 

Portland 

Bend 

- Portland 

Beaverton, OR 97008·7132 
9210 

Su1te F·l. Bend. OR 97701·5711 
rax 541 .382 758B 

0.500 

0.500 

2.50 
2.50 
2.50 

0.500 

0.500 
0.500 

!.00 

0.500 
0.500 

0.500 

0.500 
0.500 

ND 
ND 

170 
12.3 

89.8 

9.16 
3.70 
ND 

3.20 

ND 
ND 
ND 

55.1 

" 

~ 
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Sealtle 1 8939 120lh Avenue 
425.420.9200 lax q~~-~~u.~< 

Spokan1 Easl 11115 
509.924,9200 lax 

Portlud 9405 sw Nimbus 
503.906.9200 lax ~u~.::~uo.~L 

B1nd 20332 Empire Avenue. Suite F-1. Ber,d, OR 97701·5711 
5~ 1 .38:J931 D fax 541 .382.7588 

BTEX per EPA Method 80218 
North Creek Portland 

3 of 19 

COP0014903 



lU 
Arsenic 

Barium 

Cadmium 
Chromium 

Lead 

Selenium 

Silver 

Zinc 

lli 
Arsenic 

--::admium 
Chromium 

Lead 

Selenium 

Silver 

Zinc 

Mercury 

!ill 
Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Zinc 

Arsenic 
Barium 

Seattle 18939 1201h Avenue 
425.420.9200 

Spakana East 11115 
509.924.92.00 lax 

Portland 9405 SW Nimbus Avenue. Baaverton, OR 9701lll·1132 
503.906.9200 lax 503 905.92 1 0 

Bend 20332 Avenue, Sulle Bend, OR 97701·5711 
rax 

Total Metals per EPA 600017000 Series Methods 
North Creek Portland 

0990264 919199 919199 EPA 6020 0.00100 0.0242 

EPA6020 0.00200 0.144 

6020 0.00100 NO 
6020 0.00 DO 0.0125 

EPA 6020 0.00200 0.0211 

EPA6020 0.00100 0.00508 
9/13/99 EPA 6020 0.00100 ND 
919/99 6020 0.00100 NO 

6020 0.00500 0.0374 

0890824 8/31/99 8131199 EPA 7470A 0.000200 ND 

~ 
0990264 9/9/99 9/9/99 EPA 6020 0.001 0.0292 

6020 0.00200 0.102 
6020 100 ND 

EPA6020 0.00100 0.00809 

EPA 6020 0.00200 0.0129 
EPA 6020 0.00100 0.00615 

9/13/99 EPA 6020 0.00 ND 
9/9/99 6020 0.00100 ND 

EPA 6020 0.00500 0.0183 

0890824 8/31199 8/31/99 EPA 7470A 0.000200 NO 

0990264 919/99 6020 0.00100 0.0263 
EPA 6020 0.00200 0.228 
EPA6020 0.00100 0.00122 

EPA 6020 0.00100 0.0282 

6020 0.00200 0.0363 
EPA 6020 0.00100 0.0152 

9113/99 EPA 6020 0.00100 ND 
9/9/99 EPA6020 0.00100 ND 

6020 0.00500 0.0672 

0890824 8/31/99 8/31199 EPA 7470A 0.000200 0.000299 

0990264 919199 919199 EPA6020 0.00100 0.00845 
EPA 6020 0.00200 0.190 
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828 (continued) 
Cadmium 
Chromium 

Selenium 
Silver 
Zinc 

Barium 
Cadmium 
·~hromium 

Lead 
Selenium 
Silver 

Zinc 

.Q3Ji 
Arsenic 
Barium 

Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium " 

s e11Uie 1 8939 120th Avenue N~, Suile 1 01, Bothell, WA 98011·9508 
425.420.9200 lax 425.420.9210 

Spokene East 11115 Suite Spokane, WA 99206·4776 
509.924.8200 

Portland 9405 SW Nimbus 
503.906.9200 lax 

Bend 20332 fCJpJre Avenue. Suite Bend, OR 97701·5711 
5·11.38:l.ea 10 lax 

Total Metals per EPA ,;;nllnP·Hul•~"~Series Methods 
North Creek -Portland 

5 ofl9 
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Lead 
Selenium 

Silver 
Zinc 

Sea lila 18939120111 Avenue NE. Suite 101, Bothell, WA 980! 1·9508 
425420.9200 lax 425.420 921 D 

Spokane Easl 11115 Surle B. Spokane, WA 99206·4776 
51!9.924.9200 lax 

Portlud 9405 SW Nimbus Avenue, Beaverton. OR 97008·7132 
.503.90fi.9200 lax 503.906.9210 

Bend 20332 E ·npire Suile Bend, OR 97701·5711 
5" 1.383 9310 

Total Metals per EPA 6000/7000 Series Methods 
North Creek - Portland 

0990264 919199 919199 EPA 6020 

EPA 6020 

" 9113199 EPA 6020 

" 919199 EPA 6020 
EPA 6020 

0890824 8/31/99 8/31/99 EPA 7470A 

lY.ai!u: 
0.00200 0.0166 
0.00100 0.00871 
0.00100 ND 
0.00100 ND 
0.00500 0.0453 

0.000200 ND 

North Creek Analytical, Inc. 
Environmental Laboratory Network 6 of 19 
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Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Selenium 

Silver 
Zinc 

I!J1l. 
Arsenic 

--:admium 
Chromium 

Lead 

Silver 

Zinc 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Selenium 

Silver 

Seal!le 18939 120!h Avenue 
425.420.9200 rax 42~,.~2o.s< 

Spakana Easl11115 
509.924.9200 lax 

Portland 9405 SW Nimbus ll.venue, Beav!rton, OR 97008-7132 
503.906.9200 lax 5C3.9J!i 92W 

Bend 20332 Avenue, Smle F-1, Bend, OR 97701·5111 
541 383 fax 541.382 7588 

Dissolved Metals per EPA 600017000 Series Methods 
North Creek Portland 

" 

•1 
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hallie 18939 120lh Avenue Sulla 101, BQthell, WA 98011·95118 
425.4211.9200 9210 

Spokane 11115 Suite B. Spokane, WA 992116·4776 
509.924.9200 rax 
9405 SW Nimbus Avenue. OR 970118·7132 
503 S06.920D 5113 906 921 0 

Den~ 211332 Avenue. Su•le F·1 OR 97701·5711 
fax 541 382.7588 

8270M-SIM 

~ 
0890844 8/31/99 9/3/99 0.100 3.02 

1.00 ND 
Anthracene 0. 00 0.542 

100 
100 ND 

0.100 ND 
0.100 ND 
0.100 ND 
0. ND 

Dibenzo anthracene 0.200 ND 
Fluoranthene 0.500 ND 

0.100 10.4 
pyrene 0.100 ND 

ND 
. .'henanthrene 100 7.51 

ND 

98 3 ,. 
25.0-147 60.6 2 

0890844 1/99 9/3/99 0. 1.00 
100 ND 

Anthracene 100 0.222 

0.100 ND 
H 0.100 ND 

0.100 ND 
ND 

100 ND 
0.100 ND 

Dibenzo anthracene 0.200 ND 
Fluoranthene 0.100 0.550 

0. 00 
pyrene 0.100 ND 

0.100 5.05 
Phenanthrene 100 

0.100 

8 of 9 
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TM 

0890844 8/31/99 

Anthracene 

anthracene 

pyrene 

" " 

Anthracene 

Dibenzo anthracene 

Fluoranthene 

Fluorene 
Indeno pyrene " 

Seallle 18939 120!h Avenue 
425.420.9200 fax 

Spokane Easf 11115 
50!1.924 .9200 fax 

Porflend 9405 SW Nimbus .Aver'ue Jleaverlon, OR 97008-7132 
503.906.9200 lax 5C3. 90f\ 921 G 

Bend 20332 F~111ire Avenue, Suite i'-1 Bend, OR 97701·5711 
541383 93 lax 541 .382.7588 

per EPA 8270M-SIM 
-Portland 

25.0-147 
4 

64.0 2 

P908534-03 
9/3/99 

" 

COP0014909 



0890844 8/31199 9/3/99 

Phenanthrene 

.lllO. 
0890844 8/31/99 9/3/99 

Anthracene 

Dibenzo anthracene 
Fl uo ranthene 

pyrcne 

Phenanthrene 

0890844 8/31/99 9/3/99 

~~''""~'u.~luu rax 
SpoKane Easl 11115 Morlgcme,y, Surle B. Spokane, WA 99206·4776 

509.924.9200 lax 509 32< 9290 
Porllend 9405 SW N1mbus Avenue. Beavenon, OR 97008·7132 

503.906.9200 lax 503.906.9210 
Bend Band, OR g7701·5711 

per EPA 8270M~SIM 
·Portland 

48.0-140 
25.0-147 

48.0-140 
25.0-147 

~ 
0.100 ND 
0.100 

0.100 

" 

North Creek nna"'""'~' 
Environmental ,..,,,.,r,otn•"' ll;lotr.<~mdv 

2 
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S1all!a 189391201h Avenue NE, Sulle 101, Bolhell. WA 98011·9508 
425.420.9200 fax 425.420.9210 

Spokan! East 11115 Suile Spokane, WA 99206·~ 176 
509.924.9200 

Portland 94 05 SW 
503.905.9200 

Band 20332 Emp1re Avenue, Suile H, OR 97701·5711 
54U83 9310 541.382.7588 

11 of19 
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Benzene 
Toluene 

Benzene 

Toluene 

Benzene 

Toluene 

Benzene 
Toluene 

1llanJi 
Benzene 
Toluene 

L.C.S. 
Benzene 

8131199 

" 

0890830-BS:?. 

8131/99 

" 

8/31/99 

8/31/99 

,, 

911199 

911/99 

20.0 

20.0 
20.0 

60.0 

E:2!JBSJ:l-!U 
200 ND 
200 ND 
200 ND 
600 ND 

f2!l!lS:J4-!ll 
200 ND 
200 ND 
200 ND 

20.0 

Sullie 18939 120th Avenue 
4 25 A20.92DO rax 

Spoke nu East 11115 
509.924.9200 rax :1~ '"'" ,.'"" 

Portland 9405 SW Nimbus Avenue,lluverton. OR 97008-7132 
503.905.9200 fax 503.906.9210 

ND 
ND 
ND 
ND 

17.6 

18.8 
17.8 

53.7 

197 

213 

20! 
611 

193 
21 

209 
629 

ND 
ND 
ND 

18.9 

Band 211332 Suile Band, OR 97701-5711 
0'11 

" 

" 

0.500 

0.500 

o.soo 

67.0·130 
75.0-126 

76.0-124 

67.0-130 

75.0·126 
76.0-124 

67.0-130 
75.0-126 

76.0-124 

0.500 

0.500 

0.500 

88.0 

94.0 

89.0 

98.5 
107 

101 

96.5 
108 
105 

67.0-130 94.5 

North Inc. 

13.0 
13.0 

15.0 

13.0 

Environmental Laboratory Network 

2.05 

0.930 

3.88 
2.90 

12 ofl9 
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Toluene 

0990002-BSl 
9/1199 20.0 

20.0 
60.0 
50.0 

Saallla 18939 1201h Avenue 
425.420.9200 lax 4~~'-q~'U.~< 

Spokane EasL 11115 MomqoFlerv. Sune B. Spokane. WA99206-~776 
509.92~.9200 lax 509 924.929·:; 

Port lend 9405 SW N1mbus Avenue, Beavencn. OR 97008·7132 
503.906.92110 lax 503.906.9210 

17.4 
17.5 
52.7 

Bend 20332 Allenue, Su11e F·1. Eand, OR 97701-5711 
lax 541.382.7588 

75.0-126 
76.0-124 

87.0 
87.5 

13 of 19 
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11 

919199 0.00539 

0.0164 

Seallle 18939 !20th Avenue NE, Smle 101, Bothell, WA 98011·9508 
425.420.9200 fax 425.420.9210 

Spokane Easl 11115 Suile B. Spokane. WA 99206·4776 
509.924.9200 lax 9290 

Portland 9405 SW N1mbus Avenue. Beaverton, OR 97008· 7132 
503.906,9200 lax 503.906 9210 

ND 

0.00533 

0.0161 

Bend 20332 Ern~Jrc Avenue, Su11e F·l. Send, OR 97701·5711 
541383 931C fax 541.382 7588 

0.000200 

H 

20.0 

20.0 
l.l2 
1.85 

14 of19 
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Total 

Snllle 18939 !20th Avenue 
425.420.9200 

Spa~ane East 11115 \llcniQorncry, Suite B. Spokane. WA 99206·4776 
509.924.9200 lax 509.924 9290 

Portland 9405 SW N;mbus Avenue, Beaverton, OR 97008·7132 
503 906 9200 lax 503.906 921 o 

Bend 20332 Emr. re Avenue. Suite f·1. Bend. OR 97101-5?11 
541.383.9310 Jax5~1.362.7588 

20.0 

20.0 

20.0 

20.0 
20.0 
20.0 
20.0 

85.7 

North Creek Analyticaf, Inc. 
Environmental Laboratory Network 

2.30 

1.81 

3 
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917199 

917199 0.00500 

919199 

ND 

NO 

0.00352 

0.00923 

Seallle 1B9391201h Avenue NE. Su,Je ~01, Bothell, WA 98011·9508 
425.420.9200 lax 425.420.9210 

Spokane East11115 SUite B. Spokane. WA 99206·4776 
509.924 9200 lax 509 

Porllen~ 9405 SW Nimbus Avenue. Bea·1er1on, OR 97008·7132 
503.906 9200 lax 503.906 9210 

ND 

0.00484 

ND 

0.00456 

0.00300 

0.00821 

hnll 20332 Avenue. S~11e F·1. Bend, OR 97701·5711 
541.383 fax 541.382 7588 

0.000200 

80.0- I 20 96.8 

75.0-125 91.2 

20.0 

20.0 
20.0 

16.0 

11.7 

16 of 
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Dissolved 

Cadmium 9/9/99 ND 

Chromium ND 
ND 

Lead ND 
Selenium 0.00 04 

Silver ND 
Zinc ND 

Arsenic 919199 0.100 0.00352 

Barium 0.00923 

Cadmium ND 
Chromium ND 

ND 
0.100 ND 

Selenium 0.100 0.00104 

Silver 0.0500 

Zinc 0.100 ND 

Sullie 1B93912oth Avenue 
425.420,9200 

11115 
509.924.9200 lax 

PGrtland 9~05 SW Nimbus Avenue, Beaverton. OR 97008·7132 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0927 
0.0924 
0.0889 
0.0978 

0.0838 
0.0827 

0.0381 
0.0914 

503 906.9200 503.906.9210 
Band 20332 Suite F-1. Bend. OR 97701-5711 

541 

75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 

75.0-125 
75.0-125 

Nolth Creek 
Environmental 

89.2 
83.2 
88.9 
97.8 
93.4 
83.8 
81.7 
76.2 

91.4 

20.0 3 
20.0 3 
20.0 3 
20.0 

20.0 
20.0 
20.0 

17 of 19 
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Spokane 

Portland 

9/22/99 ND 
ND 

Anthracene ND 
ND 

ND 
ND 
ND 
ND 

Dibenzo anthracene ND 
Fluoramhene ND 
Fluorene ND 

pyrene ND 

Phenanthrene ND 
ND 

" 

2.50 2.00 
2.50 2.05 

912/99 5.00 4.60 

5.00 5.80 
5.00 

" 
2.50 2.24 

2.50 2.08 

9/2199 5.00 4.33 
5.00 5.35 
5.00 

2.50 2.33 
2.50 2.32 

Control 

0.100 

0.100 

0.100 
0.100 

0.100 

0.100 

0.100 
0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 
37 
480-140 
25.0-147 

50.0-150 

50.0-150 

50.0-J 50 

48.0-140 
25.0-14i 

50.0-150 

50.0-150 

48.0-140 
25.0-147 

97008-7132 

Bend, OR 97701·5711 

80.0 
82.0 

92.0 

!16 
105 

89.6 
83.2 

60.0 

107 

93.2 

92.8 

2 

6.05 
8.07 

2 
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2 

3 

4 

Sa11Ue 18939 Avenue NE. Suite 101. Bothell, WA 98011·9508 
425.420.9200 fax 

Spokane Easl11115 
509.924.9200 

Po111and 9405 SW Nimbus Avenue. Beawrtan, OR 97008·7132 
50J.906.9200 lax 503.906.9210 

Bend 20332 Suite f·l. Bend, DR 97701-5711 
7568 

Notes Definitions 

limit for this was raised due to matrix interference. 

Estimated concentration. calibration check standard recovery for this was 74%. Results are when the 
standard recovery is below 80% for any 

not controlled on values from 

out due to calibration bias. 

Estimated concentration. calibration check standard recovery for this was 48%. Results when the 
standard recovery is below 80% for any 

COP0014919 



l!l!IJ9 llU!h Avcnuc N.E., Suile lUI,llulhell, WA 91lUil-95UII t.Jl5) <llU-9100 2U-!Illll 

East 11115 Monlgomcry, Suite B, Spokane, WA 98206-4176 (509) 924-9200 FAX 924-9290 
9405 S. W. Nimbus Avenue, Benverton, OR 97008-7132 (503) 906-9200 FAX 906-9210 

20332 Empire Avenue, Suite F-1, Bend, OR 97101-5711 (54!) 3113-9310 FAX 382-7588 
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DATU: 
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